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SOME  ASPECTS  OF  POLITICAL  GEOGRAPHY.* 

By  Colonel  Sir  T.  H.  HOLDIOH,  K.G.M.G.,  K.O.I.E.,  C.B. 

When  first  honoured  by  an  invitation  to  address  a  Cambridge  University 
audience  on  a  geographical  subject,  I  accepted  that  invitation  without 
due  consideration.  For  it  now  appears  to  me  to  be  sheer  presumption 
to  imagine  that  any  words  of  mine  can  usefully  supplement  the  ample 
measure  of  theoretical  and  practical  instruction  which  the  University 
offers  to  geographical  students.  Time  was  (and  not  so  very  long  ago 
either)  when  the  whole  wide  area  of  scientific  knowledge  embraced  in 
the  broad  field  of  geography  was  narrowed  to  a  ridiculous  little  educa* 
tional  streamlet  which  babbled  of  place-names  and  country  products. 
Scanty  as  was  the  educational  value  of  geographical  teaching  fifty  years 
ago,  it  was  almost  equalled  in  its  feebleness  by  the  practical  knowledge 
of  the  subject  which  included  the  all-important  matter  of  map-making. 
True  we  had  our  geodetic  scientists,  and  much  profound  thought  and 
practical  energy  had  already  been  devoted  to  solving  the  riddle  of  the 
Earth’s  form  and  dimensions,  such  as  laid  the  foundation  for  an  after 
extension  of  valuable  bases  for  surface  measurement  which  would 
certainly  sustain  the  building  up  of  maps.  But  the  science  of  geodesy 
was  still  too  much  in  the  academic  stage,  and  our  systems  of  map-making 
were  framed  on  old-world  principles,  immensely  costly  and  profoundly 
slow,  which  were  applied  to  Great  Britain  with  more  or  less  useful 
effect  but  which  left  Greater  Britain  untouched  and  uncared  for.  I 
think  we  may  fairly  claim  that  it  was  the  adoption  of  continental 
methods  in  India,  and  the  rapid  extension  and  adaptation  of  those 
methods  in  that  vast  and  varied  continent  which  first  opened  the  eyes 
of  business  administrators  to  the  enormous  advantages,  commercial, 
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political,  or  military,  which  were  to  be  gaine<l  by  comprehen8i''e  ami 
sweeping  surveys.  • 

Nearly  forty  years  ago,  I  had  the  honour  of  introducing  to  a  select 
but  limited  audience  at  the  United  Service  Institution  the  simple  survey 
instrument  called  the  plane-table.  There  was  at  that  time  not  one  in 
England.  The  clumsy  specimen  which  was  prepared  for  the  purpose  of 
illustration  of  that  lecture  served  as  a  sort  of  model  for  instiaictors  sub¬ 
sequently,  and  I  can  hardly  express  the  difference  between  the  practic«» 
of  geography  in  the  necessary  branch  of  map- making  in  those  days  and 
in  these,  better  than  by  pointing  out  that  in  those  days  the  plane-table 
was  an  unknown  accessory  to  the  equipment  of  the  geographical  surveyor , 
whilst  in  these  its  use  is  taught  in  every  survey  school. 

But  it  was  not  the  development  of  map-making  alone  (although  I 
regard  that  as  the  ultimate  object  of  all  geodetic  science)  which  led  to 
the  better  appreciation  of  the  absolute  necessity  for  scientific  geographical 
education  in  the  very  widest  sense  of  the  term.  It  was  the  practical 
consideration  that  we  were  being  left  very  far  behind  in  the  field,  not  so 
much  of  research  (for  there  we  have  always  held  our  own),  but  of  that 
practical  knowledge  which  profoundly  affected  our  position  as  a  com¬ 
mercial  nation,  our  prospects  in  the  military  field,  or  our  political 
dealings  with  other  countries  when  questions  arose  of  the  partition  of 
spheres  of  interest,  that  forced  the  conservative  hand  of  our  educational 
administration  and  led  to  the  formation  of  geographical  schools  through¬ 
out  the  breadth  of  the  country.  In  short,  it  began  to  be  quite  clear 
that  geography  was  a  science  which  had  to  be  reckoned  with,  and  which 
it  paid  pre-eminently  to  study.  But  so  wide  is  the  field  which  that 
science  embraces,  so  intricate  are  its  relations  with  almost  every  other 
existing  natural  science,  which  either  has  its  roots  in  land  formations 
and  a  growth  dependent  on  climatic  influence,  or  else  is  in  itself  the 
bed-rock  of  such  formations,  that  a  whole  world  of  separate  and  distinct 
branches  of  geographical  study  have  arisen  in  connection  with  them. 
But  we  need  not  waste  time  now  in  the  discussion  of  what  geography 
covers.  I  rather  share  the  view  expressed  by  Prof.  Davis,  who  said 
that  he  was  a  geologist  rather  than  a  geographer,  for,  after  all,  “  geo¬ 
graphy  is  only  the  geology  of  to-day ;  ”  and  he  added,  “  If  this  seems 
to  subordinate  geography  too  much  to  geology,  it  may  be  appropriate  to 
state  that  I  regard  all  geology  as  only  the  summation  of  a  vast  series  of 
geographies,  the  chief  difference  between  the  present  and  the  earlier 
geographies  being  that  the  one  lies  directly  before  us  and  is  therefore 
open  to  immediate  observation,  while  all  the  others  are  known  only 
through  very  imperfect  records,  and  are  therefore  largely  matters  of 
inference.  A  geologist  who  is  making  a  study  of  a  certain  period 
would  be  delighted  if  he  could  draw  maps  of  the  lands  and  waters  of 
that  time,  and  pictures  of  the  scenery  and  the  inhabitants  just  as  a 
geographer  draws  for  to-day.” 
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This,  however,  lands  us  in  the  speculative  side  of  the  subject,  and  it  is 
neither  the  speculative  nor  the  strictly  scientific  side  to  which  I  desire 
to  call  your  attention  now,  but  to  matters  eminently  practical,  in  which 
my  own  individual  and  original  experience  may  perhaps  count  for  some¬ 
thing  in  a  paper  which  I  fear  may  have  little  else  to  recommend  it.  As 
my  experiences  have  been  essentially  those  of  a  map-maker  and  boundary 
demarcator,  it  is  to  the  field  of  problems  connected  with  this  branch  of 
geography  that  I  would  conduct  you,  and  even  then  I  propose  to  limit 
myself  to  a  few  suggestions  which  seem  to  be  specially  suited  to  the 
present  occasion  and  to  the  probable  opportunities  which  the  future  may 
present  to  you.  You  all  know  that  the  basis  of  all  map-making  is  a 
geodetic  framework.  On  this  all  else  must  ultimately  hang,  and  the 
necessity  for  it  is  the  greater,  the  larger  the  area  of  the  world’s  surface 
that  lies  open  to  the  topographer.  There  should  be  no  mistake  about 
this.  Whatever  may  be  the  outcome  of  geodetic  measurements  (con¬ 
ducted  and  perfected  with  all  the  scientific  care  of  the  best  observers  in 
the  world),  as  regards  scientific  theories  of  the  world’s  shape  and  the 
corrections  that  thereby  may  l)e  introduced  into  those  data  from  which 
our  computations  of  latitude,  longitude,  and  azimuth  are  deduced,  there 
is  this  solid  practical  effect  of  it — that  it  furnishes  the  anatomy  or  frame¬ 
work  of  the  whole  world’s  map-construction ;  and  as  the  years  roll  on, 
and  here  and  there  a  continental  area  is  added  to  the  map-geography  of 
the  Earth,  there  will  be  no  fitting  together  of  the  patchwork  puzzle — 
no  unity  or  continuity  of  illustration — unless  it  is  nailed  down  to  a 
pre-existing  geodetic  framework.  The  Geodetic  Conference,  which  has 
lately  been  held,  and  in  which  the  leading  geodetic  surveyors  of  Britain 
and  India  have  taken  part,  is  therefore  of  world-wide  significance.  We 
may  fairly  trust  that  from  it  there  will  work  out  an  accordant  system 
universally  adaptable,  which  will  bind  together  the  scientific  efforts  of 
all  nations  concerned  in  the  future  development  and  civilization  of  the 
daik  places  of  the  world. 

In  urging  the  importance  of  their  world’s  work,  our  geodetic  sup¬ 
porters  should  not  claim  too  much.  Perfect,  absolute  accuracy  is  not  in 
accordance  with  the  dispositions  of  nature.  Finality  is  not  attainable 
on  this  Earth,  and  we  may  hope  to  see  a  little  less  of  the  appearance 
of  final  and  absolute  determination  of  value,  either  in  co  -ordinate  position 
or  in  altitude,  which  sometimes  indicate  a  minute  precision  which  is 
not  really  warranted  by  the  results  of  observation  or  of  computation. 
In  the  purely  geodetic  field  it  is  still  those  unknown  qualities  dependent 
on  the,  as  yet,  unascertained  figure  of  the  Earth  which  introduce  trouble 
and  work  mischief.  In  other  fields  dependent  on  a  geodetic  basis,  but 
not  ranking  directly  as  geodesy,  it  is  the  unknown  factors  in  the 
physical  constitution  of  our  atmosphere  which  are  the  most  disturbing. 
The  altitudes  of  high  and  unapproachable  peaks,  for  instance,  can  never 
be  said  to  be  determined  to  within  many  feet  of  their  probable,  or 
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posHible,  value ;  and  it  is  a  mistake  to  enter  them  in  our  maps  in  other 
than  round  figures  denoting  this  uncertainty.  Nevertheless,  when  all 
is  (aid,  direct  observation  is  our  only  means  of  ensuring  relative  accuracy. 
As  in  the  case  of  altitudes  not  all  the  barometric  observations  that  could 
be  biken  over  weeks  and  months  of  careful  daily  record  will  give  results 
which  can  compare  in  probable  accuracy  with  the  roughest  form  of 
direct  observation  by  triangulation  ;  so  you  may  surely  reckon  that  no 
substitute,  no  provisional  method  of  Earth-measurement,  can  possibly  take 
the  place  eventually  of  that  geodetic  backbone  of  all  map  anatomy 
which  we  may  typify  to-day  by  the  great  arc  of  direct  triangulation 
which  is  being  gradually  measured  through  the  length  of  Africa. 

But  all  this  initial  process  must  necessarily  be  in  the  hands  of 
scientists — and  science  moves  slowly,  if  surely,  and  it  is  usually  expen¬ 
sive.  The  world  cannot  sit  idle  and  wait  for  this  slow  evolution  of 
exact  determinations  on  strict  geodetic  principles  before  demanding 
maps.  And  we  have  found  now,  by  the  experience  of  the  last  twenty 
or  thirty  yeare,  that  other  provisional  methods,  methods  which  involve 
the  use  of  a  smaller  class  of  instrument  and  rapid  progress  through  a 
country,  are  quite  sufficient  to  enable  us  to  spread  out  our  map-system 
on  comparatively  small  scales  of  work  over  the  vast  areas  that  are  of 
primary  interest  to  the  commercial,  military,  or  political  geographer, 
without  the  accumulation  of  any  error  that  would  invalidate  the  map. 
And  this  is  the  sort  of  work  'that  yon,  gentlemen,  in  the  capacity  of 
travellers  with  a  purpose,  which  purpose  may  be  ethnological,  archteo- 
logical,  geological,  or,  in  fact,  which  may  represent  any  branch  of 
natural  science  which  requires  map  illustration,  can  all  readily  learn 
to  do.  It  is  this  sort  of  practical  geography  which  we  wanted  in  South 
Africa  and  did  not  possess.  It  is  this  which  is  wanting  wherever  a 
political  discussion  arises  as  to  respective  spheres  of  national  interest, 
and  which  usually  remains  wanting.  It  is  often  by  means  of  the  early 
possession  of  geographical  data  of  quite  the  most  elementary  type  that 
the  commercial  pioneer  succeeds  in  striking  in  effectively  to  the  develop¬ 
ment  of  a  fresh  trade  area,  and,  like  the  early  bird,  succeeds  in  securing 
the  first  fat  worms. 

I  am  not  going  to  trouble  you  with  details  as  to  how  thb  class  of 
work  can  be  best  accomplished.  Your  most  able  and  energetic  staff  of 
instructors  can  tell  you  that  quite  as  well,  if  not  better,  than  I  can, 
although,  maybe,  I  have  had  more  rough  practical  experience.  It  is 
sufficient  to  me  to  be  able  to  record  with  a  certain  note  of  thanksgiving 
that  our  geographical  schools  can  now  turn  out  fair  topographers  by  the 
score,  whether  for  military  purposes  or  for  civil,  and  that  our  geo¬ 
graphical  travellers  take  the  field  with  an  aptitude  for  recording  what 
they  see,  and  a  set  purpose  of  effecting  some  useful  research,  designed  to 
give  new  knowledge  to  the  world,  which  was  practically  unknown  in  the 
days  of  such  heroes  as  Speke  or  Burton.  It  is  in  connection  with  one 
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Kpecial  branch  of  this  class  of  geographical  map-making  that  I  think 
I  may  usefully  employ  the  short  space  of  time  at  my  disposal  by  recount¬ 
ing  some  of  the  difficulties  which  1  have  encountered  as  a  boundary 
demarcator,  and  suggesting  means  for  their  avoidance  in  future. 

This  is  an  age  of  boundary  making.  It  is  an  age  of  partitioning  and 
dividing  territory — a  process  which  has  by  no  means  ended  yet,  and 
which  may  continue  whilst  the  world  endures.  And  the  territories  to  be 
partitioned  to  which  political  boundaries  have  to  be  set,  are  mostly  dark 
and  remote,  and  have  been  hitherto  guiltless  of  any  map-illustration  of 
sufficient  accuracy  to  ensure  confidence  in  demarcation.  All  sorts  of 
countries,  under  all  sorts  of  conditions  of  government,  from  the  black 
barbarism  of  Central  Africa  to  the  hot-house  civilization  of  South 
America,  have  been  subject  to  the  process,  and  of  all  of  them  may  the 
same  thing  be  said,  i.c.  that  the  process  of  boundary  fixing  has  finally 
revolved  itself  into  a  strictly  geographical  problem.  Indeed,  it  must 
always  be  so.  A  boundary  is  an  artificial  impress  upon  the  surface  of 
the  land,  as  much  as  a  road  or  a  railway,  and  like  the  road  or  the  rail¬ 
way,  it  must  adapt  itself  to  the  topographical  conditions  of  the  country 
it  traverses.  If  it  does  not,  it  is  likely  to  be  no  boundary  at  all. 
Boundaries  have  been  twisted  out  of  every  conceivable  natural  feature, 
with  mure  or  less  success.  Those  that  have  been  defined  in  abstract 
terms  of  meridians  and  parallels,  or  other  abstract  lines,  for  want  of 
knowledge  of  existing  natural  features,  have  never  proved  satisfactory. 
The  very  first  preliminary  to  a  boundary  settlement  should  be,  where 
possible,  a  reasonably  clear  topographical  illustration  of  the  country 
concerned.  But  it  is  not  always  possible,  and  it  may  happen  that  the 
mere  agreement  between  two  countries  upon  an  abstract  definition  may 
be  all  that  is  necessary  for  the  time  being.  In  that  case,  a  store  of 
future  trouble  may  bo  laid  up  unless  the  agreement  is  carefully  regarded 
as  provisional  only. 

Here,  then,  we  have  the  first  great  rock  upon  which  boundary  defini¬ 
tions  usually  split.  It  is  want  of  geographical  knowledge.  If,  indeed,  it 
is  compulsory  ignorance,  if  there  is  no  possibility  of  waiting  till  maps 
can  be  made  and  arbitrators  are  forced  into  the  position  of  adopting  the 
worst  of  all  possible  boundaries,  i.e.  those  defined  by  straight  lines 
(whether  co-ordinate  lines  in  latitude  or  longitude,  or  any  other  system 
of  straight  lines  independent  of  natural  features),  a  provisional  or  elastic 
agreement  is  essential  to  the  probability  of  successful  demarcation. 

Some  notable  instances  have  occurred  lately  in  connection  with 
l)oundary  settlements  in  Central  and  Southern  Africa  which  strongly 
suitport  this  contention.  In  one  case  a  meridian  line  was  selected  before 
even  such  preliminary  investigations  were  concluded  as  might  have 
determined  a  fairly  accurate  longitude  and  fixed  a  point  on  that 
meridian.  The  result  was  an  international  complication  as  soon  as  it 
was  discovered  that  in  the  neighbourhood  of  the  Kuwenzori  mountains 
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a  wide  tract  of  valuable  land  had  been  erroneously  assigned  to  England 
which  subsequently  had  to  be  transferred  to  Belgium.  In  that  case, 

I  think  I  am  right  in  stating  that  quite  enough  of  the  features 
of  the  country  were  known  to  decide  whereabouts  the  dividing  line 
should  run,  only,  unfortunately,  the  meridian  fixed  upon  did  not  happen 
to  represent  the  line.  There  was  no  excuse  for  the  mistake. 

In  another  instance  a  definite  meridian  line  was  adopted  which 
traversed  a  desert — the  Kalahari  desert— of  South  Africa.  Now,  a 
desert  may  be  a  very  good  boundary  in  itself,  just  as  may  be  the  highest 
altitudes  of  a  great  range  of  mountains  where  eternal  snow-fields  and  the 
remoteness  of  a  stern  white  wilderness  is  never  disturbed  by  the  foot 
of  man.  It  is  true  that  even  in  deserts,  African  or  Asiatic,  wild  nomadic 
tribes  may  sometimes  exist  who  can  band  themselves  for  mischief,  and 
who  can  raid  across  into  each  other’s  territory ;  and  to  them  it  may  bo 
desirable  to  point  to  a  landmark,  either  natural  or  artificial,  and  to  say, 
“  You  may  not  pass  that  mark.”  Outward  and  visible  evidence  of  the 
boundarj'  is  the  only  sign  that  they  can  understand.  But  how  does  a 
meridian  line  help  the  matter  ?  It  is  not  only  not  outward  and  visible, 
but  it  may  be  very,  very  hard  to  determine.  In  this  particular  case  a 
comparatively  lengthy  geodetic  series  of  triangles  had  to  be  carried 
south  of  the  boundary  into  German  territory,  entailing  months,  if  not 
years,  of  scientific  labour  in  a  most  unwholesome  climate,  and  costing  a 
sum  equivalent  to  the  value  of  many  thousands  of  square  miles  of  useful 
geographical  mapping,  in  order  to  determine  with  some  approach  to  scien¬ 
tific  exactitude  where  that  meridian  really  lay.  Then  the  most  expen¬ 
sive  and  unnecessary  process  of  demarcating  a  straight  line  through  the 
midst  of  the  wilderness  commenced,  and  the  final  result  (which  cost  lives 
as  well  as  money)  was  no  more  useful  than  would  have  been  attained  if  a 
lightly  equipped  plane-tabler  had  run  a  compass  traverse  survey  across 
the  country  (always  assuming  that  artificial  demarcation  was  necessary 
at  all),  and  fixed  up  a  pile  of  stones  or  rocks  here  and  there  within 
sight  of  each  other.  Something  might  have  been  said  for  the  value  of 
the  geodetic  series  for  the  extension  of  ultimate  surveys,  but  it  was  run 
chiefly  in  German  territory.  Perhaps  the  most  successful  example  of  a 
right-line  boundary  in  existence  is  that  which  parts  Canada  from  the 
United  States.  It  has  the  advantage  of  being  chiefly  based  on  a  parallel 
of  latitude,  and  a  parallel  is  comparatively  easy  of  accurate  determina¬ 
tion  astronomically.  It  would  not  be  difficult,  but  it  is  unnecessarj',  to 
point  out  certain  weaknesses  even  in  that  demarcation. 

Next  to  absolute  blank  ignorance  of  the  geographical  conditions 
which  prevail  in  the  theatre  of  boundary  operations,  perhaps  the  hardest 
and  most  dangerous  rock  in  the  arbitrator’s  course  is  an  inaccurate  or 
assumed  geography  on  which  to  base  his  treaty.  Not  so  very  long  ago 
two  great  republics  in  South  America,  each  entrusted  with  enormous 
financial  interests  by  Europe,  were  at  loggerheads  over  a  lioundary 
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which  had  been  defined  by  treaty  in  this  way.  In  many  respects  it  was 
a  very  remarkable  instance  of  the  unwisdom  of  trusting  to  Nature’s 
topographical  dispositions  as  being  arranged  on  any  definite  and  normal 
plan.  Throughout  the  western  regions  of  South  America  there  runs 
the  magnificent  Cordillera  of  the  Andes.  Cloud-capped,  majestic,  and 
inaccessible,  the  serried  ranks  of  parallel  folds,  which  enclose  innumer¬ 
able  Andine  valleys,  admit  no  rival  in  the  field  of  great  mountain  systems 
nearer  than  the  Himalayas.  Right  through  the  midst  of  this  gigantic 
natural  barrier,  dominating  the  minor  ridges  and  folds,  spilling  its 
glacial  waters  on  either  side  to  the  Pacific  or  the  Atlantic  oceans,  there 
runs  through  all  the  Northern  sections  of  the  Andes  one  great  divide. 
Few  and  scattered  are  the  narrow  ways  which  lead  across  that  majestic 
rampart,  and  the  traveller  who  passes  through  the  mists  out  from  the 
cradle  of  a  river  system  on  one  side  into  the  mountain  streamlets  of  the 
other  has  no  difficulty  in  recognizing  that  he  has  crossed  a  great  water- 
parting.  Here  there  is  one  of  the  best  and  grandest  of  Nature’s  own 
l)oundaries.  No  artificial  waymarks  are  required  to  assist  her  demarca¬ 
tion.  Perchance  on  the  passes  a  pillar  or  a  pile  of  stones  may  be  useful 
to  signify  to  the  wayfarer  that  he  has  crossed  the  lino  of  partition,  but 
tor  the  most  part  the  wild  grandeur  of  those  eternal  heights  is  unspoiled 
by  artificial  devices.  Nothing  indeed  could  be  lietter,  and  for  thousands 
of  miles  the  central  water-parting  of  the  Andes  is  a  grand  political  and 
international  boundary.  'The  trouble  came  with  the  reclamation  of 
Patagonia  in  the  south  from  the  barbarities  of  Indian  occupation,  and 
its  partition  between  Chili  and  the  Argentine  Republic.  It  was  known 
that  the  Andine  Cordillera  continued  southward  through  the  continent. 
What  more  natural  than  that  treaty -makers  on  either  side  should  assume 
that  Nature’s  excellent  arrangement  for  a  central  water-parting  should 
continue.  At  the  time  of  treaty-making  it  was  perhaps  impossible  to 
make  exhaustive  examination  of  the  geographical  conditions.  Anyhow, 
the  intention  of  the  treaty  was  clear  enough.  The  boundary  was  to 
follow  the  main  range  of  the  Cordillera,  which  parted  the  waters  of  the 
Pacific  from  those  of  the  Atlantic.  It  was,  in  short,  to  continue  towards 
the  south  under  the  same  excellent  conditions  that  supported  it  farther 
north. 

When  geographical  explorers  took  the  field  it  was  not  long  ere  they 
discovered  that  the  conditions  of  the  treaty  were  irreconcilable.  The 
Southern  Andes  break  up  into  a  system  which  still  contains  all  the 
grandeur  of  snow-capped  ranges  seamed  by  magnificent  glaciers,  and 
presents  to  the  Pacific  a  snow-crowned  rampart  of  majestic  forest-clad 
hills,  with  here  and  there  at  regular  intervals  the  white  pinnacle  of  a 
volcano  dominating  its  walls.  But  it  softens  down  towards  the  Argentine 
])ampas  and  plains  into  a  comparatively  irregular  formation  of  lower 
ridge  and  furrow  flanked  by  broad  terraces,  scarlet  and  purple  in  autumn 
with  all  the  glory  of  the  Patagonian  beech  scrub,  and  infinitely  varied 
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both  in  form  and  colour.  This  lesser  Cordillera  encloses  valleys  of  great 
beauty,  and  is  frequently  intersected,  traversed,  indeed,  by  lakes  of 
surpassing  loveliness,  the  waters  of  which  draw  this  way  and  that,  taking 
their  sources  frequently  from  the  flats  and  masetas  of  the  Argentine 
plains  and  passing  them  right  through  the  mountain  system  to  an  exit 
in  the  Pacific.  This  to  the  treaty-makers  was  unexpected  and  vexatious, 
and  experts  on  either  side  were  deputed  to  prove  that  the  boundary 
could  but  take  one  course,  which  course  (according  to  the  side  from 
which  it  was  argued)  was  either  the  main  range  of  the  Cordillera,  i.e. 
that  which  was  highest  and  most  dominating ;  or  else  the  main  water- 
parting  of  the  continent,  which  sometimes  followed  a  range  and  some¬ 
times  was  exceedingly  hard  to  find  amidst  marshy  flats.  The^e  experts 
respectively  proved  their  case  in  a  series  of  really  splendid  volumes, 
which  I  still  regard  with  admiration,  but  which  left  international 
difierence  of  opinion  exactly  the  same  at  the  end  of  these  literary  efforts 
as  at  the  beginning.  War  seemed  the  only  possible  outcome  of  the 
dispute.  Millions,  many  millions,  were  spent  in  ships  and  armament ; 
and  just  that  most  natural  assumption  of  a  geographical  conformation 
which  did  not  exist  seemed  likely  to  set  back  the  tide  of  splendid 
progress  of  which  both  Republics  could  boast,  and  to  wreck  them  on  the 
shores  of  a  long,  bloody,  and  probably  indecisive  war.  Fortunately, 
stern  good  sense  prevailed  in  the  end,  and  British  arbitration,  crowned 
by  our  King’s  award,  was  accepted  with  deep  gratitude  by  some,  and, 

I  am  inclined  to  think,  with  relief  by  all. 

Another  instance  of  the  probably  fatal  result  of  assuming  a  geo¬ 
graphical  status  on  insufficient  evidence  may  be  quoted  nearer  home. 
Some  of  you  may  perhaps  be  able  to  cast  back  your  memories  to  the 
time  of  a  certain  Liberal  Government,  under  Mr.  Gladstone’s  leading, 
which  was  exceedingly  anxious  to  bring  the  tension  of  doubt  and 
suspicion  which  surrounded  Russia’s  proceedings  in  Asia  to  an  end. 
This  was  to  be  achieved  by  setting  a  boundary  between  Russia  and 
Afghanistan,  and  thus  defining  for  as  nearly  “  ever  ”  as  anything  in 
this  indecisive  world  can  be,  the  limit  of  her  progression  southwards. 
Then  followed  the  meeting  between  the  high  diplomatic  dignitaries  on 
either  side  and  the  definition  of  where  that  boundary  was  to  run.  Now 
I  may  be  permitted  to  say  at  once  that  there  have  been  far  worse 
definitions  perpetrated  in  later  years  than  that  one ;  but  it  happened,, 
as  it  so  often  happens,  that  the  geographical  information  on  which  it 
was  based  was  vague  and  of  an  ancient  date.  It  need  not  have  been 
so,  but  it  was.  I  have  recorded  my  opinion  often  enough  to  make  it 
unnecessary  to  repeat  it,  that  of  all  natural  boundaries  the  water-parting 
or  divide  between  river  systems  is  the  soundest  and  best.  But  this,  of 
course,  presupposes  that  such  a  natural  feature  can  be  found  for  the 
boundary  near  the  position  w’hich  other  and  greater  interests  demand. 
Failing  a  water-parting,  a  river  may  be  exceedingly  useful,  especially  if 
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it  is  comparatively  narrow  and  confined  within  rocky  (and  tlieret'ore 
unchangeable)  banks.  But  a  broad  river  in  an  open  plain  may  be  a 
veritable  pitfall  for  the  arbitrator.  It  may  have  a  dozen  channels,  of 
which  it  is  difficult  to  determine  the  main  one.  It  may  shift  its  course 
and  wander  irresponsibly  in  loops  and  curves  in  unexpected  directions. 
It  may  throw  up  islands,  as  do  the  Indus  and  the  Godavari,  and  the 
right  of  ownership  may  lead  to  an  inextricable  tangle.  But,  on  the 
whole,  the  river  Oxus,  which  is  fairly  well  confined  in  its  mountain 
channel  from  Lake  Victoria  to  the  plains,  and  sweeps  with  a  broad 
expanse  of  silted  flood  across  the  flats,  difficult  to  cross,  as  a  rule,  but 
with  historic  and  much-used  fords  and  ferries,  may  be  accepted  as  a  fine 
example  of  an  indisputable  line  of  separation  between  two  great  countries. 
The  mischief  of  the  Kusso-Afghan  boundary  treaty  came  in  with  the 
mention  of  a  particular  post  or  village  on  the  Oxus  banks  on  which  the 
bounSar)'  of  the  southern  plains  from  the  Hari  Rud  was  to  be  directed. 
There  was  no  such  post.  It  had  gone.  Swept  into  the  river  by  an 
unexpected  change  of  course,  it  had  been  washed  out  of  existence.  But 
it  took  long  to  determine  this  fact.  There  had  been  long  delay  already 
in  the  field  before  the  Russian  Commission  appeared.  The  historic 
incident  of  the  Banjdeh  action  had  passed.  Herat  had  been  placed  in  a 
state  of  defence,  and  it  was  clear  that  it  would  not  take  much  to  wreck 
the  object  of  the  commission  altogether.  Indeed,  it  was  perilously  near 
to  shipwreck.  The  worst  that  happened,  however,  was  delay  in  this 
case  (and,  of  course,  expense) ;  but  delay  in  the  field  of  Afghanistan, 
with  an  uncertain  and  gout-ridden  Amir  dominating  the  political  situa¬ 
tion  locally,  was  not  diplomatic,  to  say  the  least  of  it.  It  was  exceedingly 
dangerous,  and  we  were  well  out  of  it. 

Another  shoal  in  the  intricate  sea  of  arbitration  (even  when  that 
arbitration  is  based  on  ascertained  topography)  is  the  misapplication  of 
a  boundary  to  some  impossible  feature.  This,  indeed,  is  not  very  usual, 
but  it  is  very  fatal  to  rapid  and  satisfactory  progress.  Let  mo  give  you 
an  instance.  We  will  turn  to  one  of  the  loveliest  valleys  in  Afghanistan, 
the  valley  towards  the  head  of  which  lies  the  historic  fortress  of  Chitral. 
The  valley  is  narrow,  the  broad  flats  which  border  the  feet  of  the  Kash- 
mund  mountains  to  the  south  where  the  river  winds  in  loops  of  azure 
through  emerald  fields,  have  given  place  to  closely  terraced  hillsides 
with  villages  clinging  limpet-like  to  the  rocky  spurs,  and  the  river 
rushing  as  a  noisy  torrent  in  an  eroded  water-way  of  clifif-faced  gorge. 
Here  was  the  question  of  setting  a  limit  to  Afghan  interference  with 
tribes  which  recognized  (more  or  less;  British  political  supervision,  and 
which  were,  when  I  left  India  ten  years  ago,  termed  “  independent.”  It 
was,  in  short,  the  Afghan  boundary  on  the  Indian  side  of  it  that  was 
under  demarcation,  and  the  commission  party  was  safeguarded  by  an 
Afghan  escort  that  was  technically  true  to  its  trust,  but  at  the  same 
time  was  undoubtedly  secretly  interested  in  the  siege  of  Chitral,  not  so 
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very  far  from  the  scene  of  boundary  operations.  The  boundary  agree¬ 
ment  had  been  concluded  with  the  Amir  at  Kabul,  and  that  wily  monarch 
Abdurrahmon  was  undoubtedly  well  aware  of  the  value  of  map  evidence. 
The  river  could  not,  under  the  principles  which  governed  the  agreement, 
serve  as  a  boundary.  It  would  indeed  have  found  a  most  awkward 
division  between  interests  on  either  side  of  it  which  were  often  indivi¬ 
sible.  Back  from  the  left  bank  of  the  river,  but  with  flat  terraces  carved 
out  of  the  rugged  spurs  at  its  foot,  stood  a  well-defined  range,  one  of 
the  man}'  great  offshoots  of  the  Hindu  Kush,  with  its  water-parting  line 
removed  some  6  miles  or  so  from  the  river  and  parallel  to  it.  The 
boundary  had  been  defined  as  running  parallel  to  the  river  on  the  side 
of  that  range,  at  an  even  distance  of  4  miles,  and  thus  it  fell  on  the 
spurs  of  the  range  (say  about  halfway  between  the  summit  of  the 
range  and  its  foot)  passing  from  spur  to  spur,  cutting  across  mountain 
torrents,  a  continuous  line  of  ascent  and  descent  over  some  of  the 
wildest,  ruggedest,  and  most  inaccessible  mountain-side  country  that 
the  Indian  frontier  presents.  Demarcation  was  an  utter  impossibility. 
There  was  no  measuring  the  4-mile  limit  with  any  approach  to  accuracy, 
nor  could,  or  w’ould,  any  tribesman  of  the  wild  Pathan  frontier  pretend 
to  recognize  such  a  line  without  an  infinity  of  artificial  boundary-marks. 
Fortunately,  it  was  possible  to  suggest  an  alternative  without  great  loss 
of  time,  and  as  that  alternative  was  the  crest  of  the  range  (an  unmis¬ 
takable  feature  in  that  particular  range)  instead  of  halfway  down  its 
rugged  side,  and  as  the  shifting  would  concede  territory  to  the  Afghan, 
there  was  no  great  difiSculty  in  effecting  an  alteration  in  the  text  of 
the  agreement.  Here  again  the  hazard  of  the  business  was  delay. 
Delay  and  inactivity  in  regions  such  as  Afghanistan,  or  the  Indian 
hinterland,  spells  idle  hands  and  almost  immediate  mischief.  The  4-mile 
limit  might  not  necessarily  lead  to  an  impossible  line  for  demarcation. 
In  this  case  it  should  have  been  obvious  that  it  must  do  so. 

A  word  or  two  about  demarcation  as  apart  from  definition.  It  is  the 
crux  of  all  boundary- making.  Any  one  can  define  a  paper  boundarj'. 
It  is  the  demarcator  who  has  to  do  the  spade  work,  to  determine  the 
sites  for  pillars  and  artificial  boundary-marks,  and  to  fit  the  line  to  the 
conformation  of  the  land.  And  it  is  in  this  process  that  disputes  are 
apt  to  arise.  It  is  then  that  the  value  of  a  few  acres  more  or  less 
becomes  apparent,  and  may  lead  to  serious  disagreement.  Important 
features,  such  as  wells  and  springs  influencing  the  agricultural  prospects 
of  large  areas  of  country,  are  apt  to  be  discovered  in  unexpected  positions, 
and  a  thousand  points  of  local  importance  are  found  w’hich  never  were 
taken  into  account  by  the  arbitrators,  whose  definition  leaves  their 
destination  uncertain. 

It  is,  however,  seldom  that  boundaries  have  to  be  determined  in 
highly  developed  countries  where  the  most  exact  determinations  of 
position  and  the  most  accurate  surveys  are  necessary.  It  is  usually  on 
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a  nmch  larger  and  more  comprehensive  scale  of  interests  that  the  deter¬ 
mination  has  to  be  made,  and  in  late  years,  at  any  rate,  it  is  not  the 
division  of  counties,  hut  that  of  countries,  which  has  had  to  be  negotiated. 
Now,  nothing  i)erhap8  so  hampers  and  delays  the  progress  of  an  important 
demarcation  as  the  erection  of  artificial  boundary-marks.  They  are 
almost  invariably  necessary  in  one  part  or  another  of  a  long  boundary, 
but  they  are  frequently  multiplied  to  a  most  unnecessary  extent  and 
jilaeed  in  positions  where  they  are  absolutely  useless.  A  very  well- 
defined  water-parting  should  require  no  artificial  assistance  to  add  grace 
to  Nature’s  provision  of  a  boundary.  A  river,  again,  is  obviously  its  own 
Inist  demarcation  ;  a  comparatively  wide  space  of  desert  may  l)e  quite 
definite  enough,  and  the  open  sea  sets  its  own  limit  with  apparently 
little  room  left  for  argument.  And  yet,  in  all  these  geographical  con¬ 
ditions,  and  many  others  which  I  might  enumerate,  there  is  almost 
invariably  some  point  of  exception  which  requires  most  careful  investi- 
j;ution  on  the  part  of  the  demarcator.  The  well-defined  water-parting 
Las  passes  across  it.  and  on  the  pass  it  may  be  a  matter  of  importance 
to  advertise  the  exact  position  of  the  boundary.  Or  (  which  is  much 
more  awkward)  a  self-contained  l^asin,  forming  a  small  lake,  the  remnant 
maybe  of  an  ancient  glacier,  which  has  no  outlet  either  to  right  or  left, 
may  disturb  the  harmony  of  Nature’s  water-parting.  The  river,  on  the 
other  hand,  may  possess  valuable  islands  with  channels  of  indefinite 
value  on  either  side ;  the  desert  may  contain  a  small  oasis  or  perchance 
a  well  which  may  be  all-important,  and  it  may  be  crossed  by  more  or 
less  definite  tracks ;  and  the  great  ocean,  as  we  shall  see,  may  present 
more  difficulties  as  a  limiting  geographical  feature  than  all  these  others 
put  together.  A  flat  and  marshy  water-parting  is  most  difficult  of 
artificial  demarcation,  and  is  usually  best  left  alone,  but  apart  from  the 
frequent  occasions  when  natural  features  no  longer  seiwe,  and  artificial 
demarcation  becomes  essential,  it  is  always  necessary  to  study  the 
geographical  conditions  of  the  laud  forms  in  order  not  to  waste  time 
and  money  to  an  indefinite  extent  in  artificial  decorations  of  those  which 
are  indisputable  and  unmistakable  in  their  character  of  a  boundary  wall. 

So  far  I  have  attempted  to  illustrate  some  of  the  many  pitfalls 
which  beset  the  path  of  the  political  arbitrator  who  is  comiwlled  to 
arbitrate  without  toprtgraphical  maps,  or  who  having  topographical 
maps  (not  an  uncommon  case)  is  ignorant  of  the  meaning  of  them.  Now 
let  me  point  out  some  of  the  more  important  difficulties  which  occur 
when  ma2)s  are  existent  showing  the  general  character  and  trend  of  the 
laud-forms  and  otherwise  sufficiently  accurate  for  broad  definitions.  In 
this  ease,  as  in  the  case  of  an  agreement  based  on  fictitious  geography, 
the  difficulty  has  to  be  faced  and  the  problem  disentangled  by  the 
unfortunate  demarcator,  whoso  time  may  be  lost  in  referring  back  to  the 
seat  of  arbitration  for  a  decision.  First  and  foremost  is  the  error  of 
inexact  geographical  expression. 
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It  is  quite  true  that  the  nomenclature  of  geography  is  by  no  means 
fixed.  Not  long  ago,  at  a  meeting  of  the  Research  Department  of 
the  Royal  Geographical  Society,  the  subject  was  discussed  after  a 
most  interesting  and  able  paper  by  Prof.  Davis.  But  it  is  not 
with  reference  to  the  actual  definition  of  dispositions  of  nature  in 
land  formation  that  the  difficulty  to  which  I  refer  arises.  It  matters 
not  much  whether  the  technical  classification  of  land-forms  is  genetic, 
based  on  the  geological  history  of  the  formation,  or  whether  it  is 
simply  physiological  description  expressing  the  character  of  the  form 
in  terms  of  its  infiuence  on  other  geographical  features ;  whether  the 
names  of  such  features  have  a  foreign  derivation,  or  whether  they  are 
pure  Anglo-Saxon,  so  long  as  the  geographical  definitions  contained  in 
the  text  of  a  boundary  treaty  are  technically  accurate  and  precise  in 
their  meaning.  I  assure  you  that  the  actual  loss  to  this  country,  due  to 
the  promulgation  of  boundary  treaties  drawn  up  with  little  or  no  regard 
to  technical  accuracy  of  expression,  can  only  be  reckoned  in  millions  of 
pounds  sterling.  If  a  man  were  making  a  will  full  of  complicated  pro¬ 
visions  he  would  employ  a  lawyer  armed  with  the  full  technical 
vocabulary  of  that  rhetorical  profession  to  make  it  for  him.  If  he  wishes 
to  put  a  hedge  between  himself  and  his  neighbour’s  estate  even',  ho 
would  take  care  that  the  agreement  was  correctly  worded.  But  in 
defining  a  boundary  between  one  nation  and  another,  not  even  the  most 
elementary  knowledge  of  geographical  nomenclature  seems  to  be  con¬ 
sidered  necessary.  To  take  the  case  already  quoted  of  the  boundary 
disagreement  between  the  republics  of  Argentine  and  Chili,  when  the 
treaties  laid  down  broadly  that  the  boundary  was  to  follow  the  main 
range  of  the  Cordillera  dividing  the  waters  of  the  Atlantic  from  the 
Pacific.  What  is  meant  in  the  first  instance  by  a  “  main  range  ”  1  Were 
these  diplomatic  representatives  of  two  great  powers  aware  that  the 
actual  backbone  of  a  mountain  system,  that  which  by  reason  of  con¬ 
tinuity  as  a  divide  and  general  strike  should  be  reckoned  as  the 
fundamental  axis  of  the  system,  is  frequently  the  oldest,  the  most  dis¬ 
integrated,  and  degraded ;  overshadowed  by  the  magnificence  of  parallel 
ridges  of  possibly  later  formation,  with  the  highest  and  most  importaut 
peaks  either  decorating  its  own  spurs  (and  thus  carried  on  the  crests 
transverse  to  the  general  strike  of  the  formation),  or  else  dominating 
distinct  ranges  ?  In  short,  the  expression  “  main  range  ”  is  geo¬ 
graphically  indefinite.  Again,  were  the  same  high  authorities  aware 
that  there  might  be  no  continental  water-parting  at  all — no  continuous 
line,  that  is  to  say,  from  which  the  waters  on  one  side  flowed  to  the 
Atlantic,  and  on  the  other  to  the  Pacific  I  A  broad,  self-contained  lake 
region  in  the  middle  of  a  continent  is  very  apt  to  upset  such  a  provision, 
and  to  a  certain  extent  it  did  so.  Let  me  say  at  once  that  the  treaties 
were  most  ably  prepared  on  the  whole,  and  there  were  certain  indica¬ 
tions  in  them  that  these  difficulties  were  nut  entirely  unforeseen ;  but 
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the  provision  for  dealing  with  them  when  they  arose  was  quite 
inadequate. 

I  have  said  that  a  river  may  be  an  excellent  boundary,  but  that  it 
is  a  most  undesirable  feature  to  adopt  under  certain  conditions.  If  both 
lianks  are  occupied  by  undivided  ownership;  or  if  the  river  is  liable  to 
wide  overflow  in  flood-time ;  if  channels  shift  and  change,  and  the  river 
carves  out  new  courses  for  its  waters ;  if  islands  are  submerged,  con¬ 
verted  into  silt,  and  then  reformed  in  new  positions ;  in  all  such  cases 
a  river  may  prove  to  be  a  most  fruitful  source  of  dispute  and  litigation. 
The  legal  archives  of  Madras  must  be  full  of  records  of  the  disputed 
ownership  of  islands  and  valuable  silt  formations  in  the  Godavari  river, 
where  some  of  the  best  tobacco  of  India  is  grown.  What  has  been  said 
of  mountain  ranges  and  of  rivers  may  be  said  of  almost  any  natural 
to]iographical  feature.  There  is  no  law  fixed  and  unalterable  applied 
by  nature  consistently  to  the  outward  fashioning  of  her  land  formations, 
and  it  is  the  peculiar  function  of  geography  to  insist  on  a  careful  and 
accurate  illustration  of  all  such  formations,  assuming  nothing  before 
applying  the  severe  test  of  military  movements  or  of  political  boundary¬ 
making.  It  is  doubtful  whether  the  worst  disasters  have  resulted  from 
geographical  ignorance  on  the  part  of  our  military  leaders,  or  from  the 
blunders  of  our  treaty -makers.  Both  have  cost  the  country  dearly.  Let 
us  hope  that  fresh  light  has  arisen,  and  that  if  you,  gentlemen,  are  here¬ 
after  entrusted  with  important  functions  as  directors  of  armies,  or  as 
makers  of  diplomatic  treaties,  you  will  at  least  have  learnt  the  great 
lesson  of  the  value  of  accurate  geographical  definition. 

On  the  nature  of  the  illustration  and  the  means  of  securing  it,  all  of 
which  practically  is  included  in  the  science  of  map-making,  I  have 
no  time  to  enlarge ;  but  a  word  or  two  still  has  to  be  said  about  the  all- 
important  matter  of  accurate  definition,  especially  as  regards  calling 
things  by  their  right  names.  You  may  have  all  the  information  possible 
at  your  command ;  you  may  even  have  a  fair  map  of  the  theatre  of  opera¬ 
tions  before  you,  and  jet  l)e  guilty  of  loose  expression  or  of  ambiguous 
phrases,  which  may  lead  to  most  serious  disruption  when  definition  gives 
place  to  demarcation.  I  will  give  j'ou  an  instance  of  my  meaning.  I 
was  once  concerned  with  a  boundary  which  passed  through  open  country 
—a  country  of  hill  and  plain,  where  the  hills  were  sharply  defined  in 
long  and  mostly  continuous  lines,  sometimes  knife-edged  as  to  their 
summits,  with  steep  rocky  spurs  rifted  deeply  by  water-channels,  and 
from  the  foot  of  the  spurs  there  sloped  away  in  smooth  but  often  steep 
gradients  the  fans  formed  by  detritus  washed  down  from  the  mountain¬ 
sides,  forming  what  is  locally  known  in  Baluchistan  as  “  dasht.”  The 
“dasht”  shaped  into  a  broad  smooth  ramp,  7  or  8  miles  in  width,  a 
prairie  land  of  scrub  and  flower  in  spring,  a  wide  expanse  of  stone- 
dusted  slope  in  winter,  which  stretched  between  the  foot  of  the  moun¬ 
tain  spurs  and  the  meandering  course  of  the  nullah-bed  which  formed 
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the  main  drainage  line  of  the  valley.  A  very  considerable  length  of  the 
boundary  which  was  to  be  based  on  the  mountain  range  or  ridge  was 
defined  as  following  “the  foot  of  the  hills.”  Here  at  once  was  opening 
for  serious  disagreement — and  the  disagreement  promptly  arose.  What 
was  the  “  foot  of  the  hills  ”  ?  Was  it  where  the  steep  rocky  spurs  ended 
and  the  sloping  grades  of  dasht  began  ?  Or  was  it  where  the  nullah 
ran  in  the  midst  of  the  plain,  and  the  slopes  from  the  hills  could  descend 
no  farther?  In  the  latter  case  one  would  have  thought  that  the 
boundary  would  have  been  defined  by  the  actual  nullah-bed.  That  was 
actually  the  interpretation  maintained,  and  the  interpretation  threatened 
a  frontier  war. 

Everybody  remembers  the  Alaska  boundaiy  discussion,  and  the  deep 
feeling  of  disappointment  which  was  caused  in  Canada  by  the  final 
award.  The  treaty-making  in  that  instance  was  doubtless  of  somewhat 
ancient  date,  and  the  geographical  conditions  dealt  with  must  have  been, 
at  the  time  the  treaty  was  made,  at  least  indefinite  and  hazy.  But  that 
was  no  reason  for  .the  employment  of  such  an  expression  as  the  “  shore  ” 
or  coast  “  of  the  ocean  ”  for  defining  a  political  boundary.  What  is 
the  coast-line  of  the  ocean  when  that  coast  involves  an  archipelago 
of  islands,  and  is  deeply  indented  with  fiords  or  inlets  ?  To  include  the 
islands  would  form  a  boundary  impossible  of  practical  demarcation ;  if 
the  coast-line  of  each  island  formed  a  separate  item  in  the  boundary  the 
intervening  sea  would  be  open.  If  an  imaginary  boundary  were 
adopted  in  the  sea  and  parallel  to  the  general  coast-line  at  a  certain 
distance  from  it  beyond  the  islands,  the  coast-line  as  a  definition  dis¬ 
appears.  Or  if,  leaving  alone  the  islands,  the  actual  shore-lire  of  the 
mainland  (at  low  or  high  water)  were  accepted,  where  does  it  end  as  it 
rounds  the  inlets  ?  There  must  be  some  limit  beyond  which  it  cannot 
penetrate  into  the  interior.  This  is  merely  an  illustration  of  an  ill-con¬ 
sidered  use  of  the  very  commonest  words.  There  is  no  technical 
difficulty.  All  that  is  wanted  is  the  most  ordinary  knowledge  of  coast¬ 
line  formations. 

Once  again  I  will  take  you  into  Asiatic  highlands,  where  the 
Pamirs  spread  out  their  gently  sloping  flats  and  valleys  under  the 
shadow  of  well-defined  mountain  ranges.  So  vast  and  so  rugged  are 
these  ranges  that  it  is  only  here  and  there  by  grace  of  a  glacial  ramp 
that  they  can  be  ascended,  and  the  connection  between  the  triangulation 
which  determined  the  points  on  which  to  base  the  Afghan  boundary  in 
these  regions,  and  that  which  fixed  the  Himalayan  peaks  to  the  south 
was  difficult  exceedingly.  However,  it  was  accomplished,  and  Indian 
triangulation  was  carried  on  to  the  Pamirs  and  connected  with  the  local 
Russian  surveys.  There  was  no  room  for  argument  about  the  initial  posi¬ 
tion  of  the  Russo-Afghan  boundary,  although  it  was  based  on  a  latitude, 
and  although  it  was  all-important  that  the  value  of  that  determination 
of  latitude  should  be  as  exact  as  science  could  make  it.  There  was  the 
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triaugulation  to  support  the  astronomical  deductions.  Thus  all  went 
well  enough  till  approaching  the  end  of  the  demarcation  where  the 
boundary  was  run  to  a  junction  with  the  Chinese  frontier-line.  Then 
cdme  the  trouble.  The  definition  of  boundary  was  as  follows :  “  From 
this  point  the  boundary  shall  run  in  an  easterly  direction  to  a  junction 
with  the  Chinese  frontier.”  What  is  an  easterly  direction  ?  A  little 
cast  of  north  ?  A  little  east  of  south  ?  Due  east  ?  You  will  admit  that 
this  expression  is  sufficiently  indefinite.  In  this  case  the  interpretation 
involved  the  (juestion  of  certain  passes  (whether  they  were  of  value  or 
not  we  need  not  stay  to  inquire),  but  they  were  considered  important 
at  the  time.  The  short  summer  and  autumn  were  drawing  rapidly  to  a 
close.  Snow  was  settling  deep  on  the  passes  India- wards,  and  it  seemed 
probable  that  ere  an  answer  to  the  simple  question,  “  What  is  an  easterly 
direction?”  could  be  received,  the  camp  of  the  commission  would  be 
snowbound  in  those  vast  altitudes,  condemned  to  an  Arctic  existence  for 
the  next  six  months.  Naturally  there  was  no  agreement  between  the 
liussian  and  British  camps.  And  they  arranged  to  separate  for  the 
winter.  Fortunately,  the  weakness  of  geogi’aphical  expression  was 
recognized  in  time.  It  was  so  certain  to  lead  to  complications  as  to 
justify  a  reference  to  the  high  contracting  authorities  before  those  com¬ 
plications  arose,  and  the  reply,  which  determined  the  conclusion  of  the 
line  on  the  basis  of  the  actual  topography,  was  received  just  in  time 
to  enable  us  to  escape  over  the  passes,  already  menacing  and  deep  with 
snow,  back  to  sunny  India. 

If,  in  pointing  out  to  you  just  a  few  of  the  costly  blunders  which 
have  beset  the  political  etlbrts  of  our  geographers  of  the  past  to  arrange 
for  boundary-lines  in  various  parts  of  the  world,  I  have  appeared 
to  call  your  attention  to  such  elementary  details  as  might  seem 
subject  to  the  application  of  the  simplest  common  sense,  involving 
no  scientific  insight,  no  appreciation  of  well-digested  theories  such  as 
your  studies  here  may  develop,  it  is  with  the  purpose  of  illustrating 
the  value  of  even  the  most  rudimentary  study  of  geographical  land 
formations.  I  have  dealt  with  only  one  little  hitherto  unconsidered 
branch  of  the  now  widespread  demand  for  more  accurate  geographical 
knowledge.  It  is  even  more  particularly  important  in  matters  military 
or  commercial,  than  in  matters  political ;  that  is  to  say,  the  want  of 
it  leads  to  more  actual  positive  loss  to  individuals  and  to  the  country. 
It  is  for  you,  gentlemen,  in  the  future  to  take  your  place  in  the  working 
world  as  soldiers,  men  of  business,  or  diplomats,  and  if  I  have  proved 
to  you  that  quite  apart  from  deep  scientific  research,  or  that  higher 
knowledge  which  is  only  gained  by  a  lifetime  of  study,  a  careful 
appreciation  of  the  very  simplest  problems  which  geography  offers  may 
1)6  of  almost  infinite  value  to  you,  I  shall  feel  that  I  have  not  wasted 
your  time. 
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THE  REACHES  OF  THE  UPPER  SALWEEN.* 

By  ARCHIBALD  ROSE,  British  Consul,  Tengyueb. 

In  the  autumn  of  1908  two  German  travellers,  Dr.  Brunhuber  and  Mr. 
Carl  Schmitz,  set  otit  from  Rangoon,  and,  after  passing  through  Burma, 
advanced  from  the  Chinese  frontier  city  of  Tengyueh  to  the  unknown 
reach  of  the  Salween  between  latitudes  27’  15'  and  27’  30',  where  they 
met  their  death  at  the  hands  of  Lutzu  tribesmen.  Little,  if  any,  of  their 
work  has  at  present  been  recovered,  and  lest  all  record  of  their  labours 
be  lost,  I  write  this  small  tribute  to  the  memory  of  two  brave  explorers. 

High  in  the  Tibetan  uplands,  amongst  the  river-sources  of  Asia, 
rises  the  Salween  river,  the  great  stream  which  in  its  southerly  course 
forms  a  rough  boundary  between  Burma  and  the  Lutzu,  Mus.so,  and  Liso 
tribes  of  the  Chinese  province  of  Yun-nan,  and  finally  finds  its  outlet  at 
Moulmein,  on  the  Sea  of  Bengal.  Much  of  the  river  has  been  explored, 
the  late  Mr.  Litton,  of  His'  Britannic  IVIajesty’s  Consular  Service,  with 
his  companion,  Mr.  Forrest,  having  penetrated  as  far  north  as  Lo-ma-de 
(lat.  26°  65')  in  1905,  whilst  Prince  Henry  of  Orleans  skirted  some 
of  the  northern  reaches  in  1895,  and  other  portions  were  crossed  by  Mr. 
E.  C.  Yoxing  in  his  journey  to  Sadiya.  The  stretch  between  latitudes 
27°  and  28’,  however,  remained  practically  unknown  until  the  present 
year. 

Early  in  December,  1908,  Dr.  Brunhuber  and  Mr.  Schmitz  set  out 
from  Tengyueh  to  ascend  the  river.  For  a  few  days  they  were  accom¬ 
panied  by  a  caravan  of  pack-mules  laden  with  tents  and  provisions,  but 
the  rough  track  proved  that  the  passage  of  such  an  expedition  would 
entail  infinite  trouble  and  delay.  At  Chengta  the  Chinese  interpreter, 
in  charge  of  the  mules,  was  despatched  to  await  them  at  Wei-hsi,  on  the 
river  Mekong,  whilst  the  two  travellers  pressed  northwards  along  the 
west  bank  of  the  Salween,  accompanied  only  by  a  young  Madrassi  cook, 
two  Chinese  muleteers  in  charge  of  the  riding-animals,  and  twelve 
carriers  for  their  baggage,  recruited  from  the  natives  of  the  country. 

After  leaving  Tengyueh  little  of  the  river-valley  is  subject  to  the 
direct  administration  of  the  Chinese  Empire.  With  the  torrential  raius 
of  summer  heavy  mists  hang  over  the  river-banks,  and  malaria  and  ague 
have  long  since  taught  tlie  Yun-nanese  highlander  that  he  must  relinquish 
this  tropical  valley  as  a  home.  In  the  months  of  the  rains  he  can 
scarcely  be  induced  even  to  cross  the  river,  and  as  one  passes  by  the 
bridge  on  the  Talifu-Tengyueh  high-road  in  the  late  spring,  the  last  of  the 
Chinese  innkeepers  are  seen  hurrying  from  their  homes,  which  remain 
deserted  until  the  autumn  brings  a  clearer  sky.  The  valley  therefore 
has  fallen  to  the  lot  of  the  wilder  tribes,  who  have  been  pressed  back  by 
the  Chinese  in  the  struggle  for  existence,  and  the  rich  banks  along  the 
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Boutheru  reaches  of  the  river  are  now  cultivated  by  Shan  farmers, 
whilst  the  northern  stretches  are  left  to  the  Liso,  the  “  Lutzu  ”  or 
Anung,  the  Tibetan  tribes  of  Tsarong,  and  the  Chiutzu  of  the  west  bank. 

The  travellers’  first  experience  was  in  the  territory  of  the  “  white  ” 
or  tame  Liso,  whose  country  extends  as  far  north  as  Hsia-ku-de  (lat. 
26°  25'),  and  who  own  allegiance  to  sawbwas  or  chieftains  recognized 
by  the  Chinese  Government,  whilst  beyond  this  point  lie  the  villages  of 
the  “  black  ”  or  wild  Liso,  entirely  independent  of  the  Chinese  and  of 
one  another.  In  this  country,  however,  the  expedition  appears  to  have 
experienced  no  serious  trouble,  save  that  the  natives  accompanied  them 
unwillingly  as  porters,  and  the  muleteers  would  often  search  through 
three  or  four  villages  before  they  could  get  a  party  together,  whilst 
from  Chengka  to  Lo-ma-de  no  provisions  could  be  obtained.  At  this 
point,  however,  they  crossed  the  river  by  the  single  rope  bridge,  already 
discovered  by  Mr.  Litton,  and  they  followed  the  eastern  bank  of  the 
river  for  five  days,  through  country  previously  uncrossed  by  any  Euro¬ 
pean  traveller.  They  pressed  on  along  the  valley,  which  is  filled  with 
dense  tropical  jungle,  where  the  track  is  choked  with  tough  lianas,  and 
mosquitoes  and  other  insects  are  venomous  and  numerous,  and  they  were 
often  driven  to  the  rocks  of  the  river-bed  when  no  other  path  could  be 
found.  On  both  banks  were  scattered  villages  inhabited  by  -Lutzu,  and 
high  above  the  jungle  rose  steep  snow-clad  mountains,  dividing  them 
from  China  on  the  one  hand  and  Hurma  on  the  other. 

About  the  time  of  the  New  Year  the  expedition  arrived  at  a  little 
village  called  0-ma-ti,  and  here  the  porters  were  changed,  the  young 
chief  of  the  village  with  eleven  of  his  slaves  undertaking  the  transport, 
and,  in  the  hope  of  plunder,  these  porters  appear  to  have  intrigued  with 
the  neighbouring  hamlets  of  Upper  and  Lower  Naba  and  Lao-wu  to  stop 
their  further  progress.  Shortly  after  leaving  the  village,  two  of  the 
ponies  were  enticed  away,  and  the  muleteers,  who  set  out  to  find  them, 
were  thus  separated  from  the  little  party.  During  the  day  a  sandbank 
by  the  river-side  was  reached,  and  here  the  tribesmen  threw  down  their 
loads,  refusing  to  proceed  any  further.  They  ascended  to  a  village  on 
the  mountain-side,  leaving  the  two  traveller’s  with  their  Indian  servant 
to  spend  the  night  alone  upon  the  bank. 

The  Indian  climbed  to  the  village  to  buy  a  fowl,  and  there  he  saw  the 
j»orters  talking  and  drinking  with  the  villagers  in  a  way  that  aroused 
his  mistrust.  He  returned  and  related  what  he  had  seen,  expressing  his 
suspicions  of  the  men ;  but  Dr.  Brunhuber  reassured  him,  saying  that 
the  men  were  weary  and  would  Ire  all  right  in  the  morning.  The 
travellers  evidently  feared  no  treachery,  for  they  did  not  unpack  the 
guns,  which  were  in  the  porters’  leads.  Dinner  was  cooked  and  eaten, 
a'nd  after  building  up  their  camp  fires,  the  three  men  w'ent  to  sleep  on 
their  waterproof  sheets,  being  too  weary  to  pitch  camp  in  spite  of  the 
winter  weather. 
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The  uight  pasaod  quietly,  but  in  the  morning  there  was  no  sign  of 
the  muleteers  or  of  the  straying  animals,  nor  did  the  porters  come  down 
for  their  loads.  The  travellers  waited,  hooting  that  their  men  would 
catch  them  up,  and  presently  people  began  to  descend  to  the  sandbank 
from  the  village  above.  They  came  down  about  thirty  of  them,  smiling 
aud  friendly,  though  all,  even  the  boys,  carried  swords ;  and  they  offered 
a  basket  of  rice  and  some  eggs,  receiving  in  return  a  present  of  foreign 
cotton,  a  pair  of  scissors,  and  a  knife.  Whilst  the  provisions  were  being 
packed  by  the  Indian  the  savages  crowded  round  the  two  travellers, 
who  w’ere  some  distance  apart.  Dr.  Brunhuber  having  gone  down  to  the 
river  to  wash  his  hands.  They  made  two  little  groups,  each  with  one 
of  the  travellers  surrounded  by  twelve  or  fourteen  of  the  natives. 
.Suddenly  one  of  the  men  raised  a  spear  and  stabbed  Schmitz  in  the  Ixxly, 
aud  he  fell  backwards  on  the  sand.  The  others  immediately  fell  on  him, 
slashing  at  his  body  wdth  their  great  two-handed  sw'ords.  Brunhuber 
cried  out,  and  one  of  the  savages  cut  him  down  with  a  sword,  making  a 
great  gash  in  his  head.  He  had  strapped  his  revolver  at  his  waist  early 
ill  the  morning,  but  he  had  no  time  to  fire  before  he  was  killed.  Then 
the  spoil  was  divided  aud  the  bodies  thrown  into  the  river,  which  at  this 
jioiut  runs  swift  aud  deep,  aud  thus  ended  the  expe^lition  of  discovery, 
which  was  wiped  out  before  its  w'ork  was  fully  accomplished. 

The  Indian  was  bound  aud  led  into  captivity,  one  of  the  Chinese 
muleteers  was  shot  w’ith  an  arrow'  through  the  eye  before  he  reached  the 
spot,  the  other  was  kept  as  a  slave,  and  the  booty  was  divided  amongst  the 
villages  which  had  participated  in  the  plot.  For  three  mouths  the  young 
-Madrassi  was  held  in  captivity  at  Lower  Jsaba,  at  first  bound  hand  aud 
foot  and  surrounded  by  four  men  at  night.  Then  they  turned  him  into 
the  fields  to  work  with  the  women,  who  did  all  but  the  heavy  ploughing 
oil  the  rough  hillsides.  Crops  of  Indian  corn,  rice,  and  peas  are  grown 
on  the  hills,  aud  in  the  warm  clearings  by  the  river  tobacco  is  raised 
aud  dried  for  use,  but  they  grow  no  poppy,  and  both  opium  and  tea  are 
unknown.  They  have  crops  of  garlic,  however,  with  mustard  aud  a  few 
green  vegetables,  aud  the  lower  villages  are  surrounded  with  fruit  trees. 
Figs,  goats,  sheep,  dogs,  and  cows  are  kept,  but  pork  is  the  only  meat 
Used  by  the  people,  aud  salt  is  unobtainable.  They  have  long  bamboo 
houses  divided  into  four  compartments,  one  of  w'hich  is  devoted  to  the 
w’omen,  and  the  houses  are  raised  from  the  ground,  being  entered  by  a 
short  stair,  whilst  the  animals  are  kept  in  the  space  below.  When  the 
women  are  not  in  the  fields  they  spend  their  time  in  cooking,  or  iif 
weaving  a  coarse  fabric  from  a  species  of  wild  hemp.  The  plant  is 
boiled  with  wood  ash  to  get  the  fibres,  which  are  afterwards  worked 
into  threads  aud  woven  up  for  the  long  straight  robes  which  are  worn 
by  the  men  over  a  pair  of  short  breeches,  without  socks  or  shoes.  The 
men  wear  a  loop  of  silver,  usually  adorned  with  a  cornelian,  suspended 
over  each  ear  ;  their  ears  are  pierced  also,  and  the  rich  insert  a  piece  of 
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gold  wire,  the  poor  a  piece  of  silver  or  even  wood.  They  are  beardless, 
and  their  heads  are  occasionally  shaved,  leaving  a  short  queue  at  the 
back.  The  women  wear  a  small  coat  with  long  sleeves  and  a  shirt  kilt, 
their  only  ornaments  being  a  large  silver  eairing  with  a  pendaut,  and 
a  cloth  fillet  studded  with  silver  or  cowries  across  the  forehead,  whilst 
their  legs  are  encircled  by  numerous  bamboo  rings. 

Their  religion  appears  to  be  a  form  of  Nat-worship,  and  they  have 
occasional  festivals,  such  as  marriages  and  burials,  when  wild  dances 
are  performed  to  the  accompaniment  of  guitars  and  bamboo  instruments 
played  with  the  teeth. 

They  have  no  lamps  or  candles,  and  at  night  the  men  sit  round  the 
fires,  smearing  their  faces  with  lard  and  ashes,  drinking  deeply  of  their 
rice-spirit,  and  for  ever  plotting  robbery  and  murder.  Even  the  neigh¬ 
bouring  villages  are  generally  at  feud,  owing  to  cattle  straying  and 
cattle-raids,  and  the  men  go  into  the  jungle  to  plunder  the  unwary 
traveller  or  harry  the  Chinese  who  border  these  inhospitable  regions. 
They  are  armed  with  crossbows,  swords,  and  spears,  their  arrows  are 
charged  with  deadly  aconite,  and  they  carry  a  great  ox-hide  shield  and 
a  deerskin  helmet,  which  will  serve  to  turn  an  arrow  from  its  course. 
The  men  are  tall,  strongly  built  fellows,  and  their  evil  reputation  is 
not  belied  by  their  faces,  which  are  of  a  low  and  brutal  type. 

After  the  Indian  had  8{)ent  three  months  at  Naba  he  heard  rumours 
that  an  armed  force  was  advancing  up  the  river,  and,  whilst  working 
as  usual  in  the  fields,  he  was  suddenly  shot  at  and  wounded  with  four 
arrows  by  his  captors.  He  recovered  from  his  wounds,  however,  and 
was  carried  across  the  river  to  a  village  on  the  west  bank  called  Yaba, 
whence  he  was  eventually  ransomed-  after  five  months  in  captivity — by 
the  Chinese,  and  taken  to  La-tsa  ferry,  from  which  point  they  crossed 
the  mountains  to  the  Mekong  and  Wei-hsi. 

Rumours  of  the  murder  of  Dr.  Bmnhuber  and  Mr.  Schmitz  filtered 
by  slow  degrees  to  Talifu  and  thence  to  Tengyueh,  where  they  were 
received  on  May  6,  1909,  and  an  expedition  was  at  once  sent  out  by  the 
Taotai  to  follow  in  the  footsteps  of  the  travellers  to  gather  all  possible 
information.  A  little  band  of  twenty  men,  under  the  command  of 
Colonel  Chiang,  pressed  on  as  far  as  Lo-ma-de,  and,  in  accordance  with 
border  custom,  they  were  joined  by  levies  of  tribesmen  as  they  passed 
through  the  Liso  country,  the  Lao-wo  sawbwa  himself  proceeding  with 
the  party  from  Chengka.  At  Lo-ma-de  the  horses  and  most  of  the 
4ransport  were  abandoned,  in  order  to  avoid  all  possible  delays  in  the 
jungle,  and  in  five  days  the  expedition  reached  the  group  of  villages 
which  were  reported  to  have  been  implicated  in  the  crime. 

The  mountain  village  of  Upper  Naba  was  first  approached,  but  the 
villagers  retreated  before  the  soldiers,  who  hurriedly  burned  a  few 
houses,  theu  followed  the  fugitives  to  0-ma-ti.  Colonel  Chiang’s  orders 
were  to  capture  his  prisoners  alive,  and,  in  the  early  morning,  the 
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village  was  surrounded,  and  his  men  were  ordered  to  advance  without 
firing.  They  were  speedily  discovered,  however,  and  a  volley  of 
])oisoned  arrows  warned  him  that  the  men  would  not  l>o  taken  without 
a  struggle.  Seeing  a  largo  force  collecting,  and  realizing  the  weakness  of 
his  own  band,  he  ordered  them  to  open  fire,  and  several  of  the  villagers 
fell,  whilst  he  pressed  on  and  captured  nine  others,  including  the  young 
chief.  He  then  started  in  pursuit  of  the  fugitive.s,  who  were  escaping  in 
the  direction  of  I^ao-wu,  but  he  found  his  way  blocked  by  a  deep  ravine, 
over  which  the  villagere  had  crossed,  cutting  the  liana  bridge  l)ehind 
them.  This  ravine  is  rejwrterl  to  stretch  into  the  mountains  for  many 
miles,  and,  fearing  that  his  little  band  should  be  overpowered  in  this 
unknown  and  difficult  country,  and  his  prisoners  rescued,  he  resolved  to 
l>eat  a  hasty  retreat.  The  villages  are  surrounded  with  buried  stockades 
of  sharpened  bamboos,  and  in  his  attack  on  0-ma-ti,  one  of  these  stakes 
pierced  Colonel  Chiang’s  straw  sandal  and  entered  his  foot.  Fearing 
that  the  tip  might  be  poisoned,  he  adopted  the  heroic  measure  of  cutting 
away  the  wounded  flesh  with  his  sword,  and  I  think  it  was  not  without 
a  touch  of  pride  that  he  presented  himself  on  his  return  to  have  the 
wound  dressed  and  bandaged. 

After  the  capture  of  the  prisoners  the  party  retraced  their  steps  along 
the  Salween  as  far  as  Lo-ma-de,  then  struck  eastwards  across  the  moun¬ 
tains  to  Ying-pan-kai  on  the  Mekong,  whence  they  returned  to  Tengj’ueh 
without  the  loss  of  a  man,  though  the  little  troop  had  been  severely 
tried  by  wounds,  fever,  and  the  hardships  of  a  forced  march  through  the 
Salween  valley,  a  region  which  has  a  superstitious  terror  for  the  Chinese 
at  all  times,  and  of  which  the  dangers  and  difficulties  had  been  intensified 
by  the  heat  and  the  torrential  rains  of  early  summer. 

My  information  of  the  Lutzu  country  and  its  wild  tribesmen  has 
lieen  gathered  from  the  young  Indian,  from  a  Liso  tribesman,  who  spent 
his  youth  among  them  and  who  speaks  their  language,  from  the  Lao-wo 
sawbwa,  and  from  Colonel  Chiang.  From  their  accounts  I  have  built 
up  the  accompanying  sketch-map,  showing  the  routes  taken  and  the 
approximate  positions  along  the  track  lietween  the  known  points  of 

110- ma-de  and  La-tsa  ferry.  I  cannot  hope  that  it  is  more  than  approxi¬ 
mately  correct,  but  it  may  prove  of  interest  in  tracing  the  last  marches 
of  the  two  courageous  men  who  have  been  the  first  to  penetrate  the 

111- famed  land  of  the  Lutzu,  and  who  ap})ear  to  have  been  within  two 
marches  of  the  point  whence  they  would  have  rejoined  their  main 
caravan,  and  lifted  the  veil  from  this  unknown  reach  of  the  upper 
Salween. 
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MR.  J.  W.  BROOKE’S  JOURNEYS  IN  WESTERN  SZE  CHUAN.' 

By  C.  H.  MEARES. 

The  late  J.  W.  Bnioke  started  (March,  1908)  from  Chentu,  the  capital 
of  Sze-cluiaii,  with  the  object  of  mapping  and  exploring  the  country 
called  the  land  of  the  eighteen  tril)e«,  which  lies  between  Sze-chuan  and 
the  Tibetan  frontier.  Some  four  hundred  years  ago  the  Chinese  tried 
to  drive  out  the  aboriginal  tribes  of  this  country,  but  being  unable  to 
overcome  them  in  their  mountain  strongholds,  they  jiersuaded  some 
tribes  to  come  from  Eastern  Tibet  and  attack  them  in  the  rear.  These 
tribes  did  so,  and  w’hen  they  had  driven  them  out  they  occupied  tht? 
country',  and  have  held  it  ever  since  nominally  under  the  Chinese. 
There  are  still  a  few  people  left  called  the  Chang  Ming,  who  are  without 
doubt  a  remnant  of  the  ancient  inhabitiints. 

This  country'  of  the  eighteen  tribes  is  one  of  great  interest  on  account 
of  its  natural  features,  including  snow  ranges  which  are  only  surpassed 
by  the  Himalayas;  its  strange  and  little-known  animals,  such  as  the 
takin,  serow,  goral,  i»arti-coloured  l)ear,  g<dden  monkey’,  etc.;  its  flowers, 
birds,  and  butterflies,  and  its  inhabitants,  which  have  a  special  interest 
for  the  student  of  anthropology. 

Making  his  headquarters  at  Wen-chuan,  a  village  four  .and  a  h.alf 
days’  march  north  of  Chentu,  on  the  banks  of  the  Min,  in  the  midst  of 
the  mountains,  Mr.  Brooke  spent  some  weeks  hunting  with  the  Wassii 
tribe,  whose  chief  lives  near  here ;  he  also  spent  some  time  taking 
observations  and  fixing  the  positions  of  the  principal  peaks.  We  shot 
specimens  of  the  takin,  serow,  gor.al,  parti-coloured  bear,  golden  monkey, 
etc.,  all  of  which  were  sent  to  South  Kensington.  Mr.  Brooke’s  mapping 
was  all  done  with  a  plane-table  filled  in  in  places  with  prismatic  compass 
work,  and  he  fixed  positions  from  time  to  time  by  sextant  observations 
of  the  stars ;  his  altitudes  he  got  with  a  boiling-point,  and  he  carried 
aneroids  as  well. 

Ho  started  from  Wen-chuan  in  May,  with  Mr.  Eergusson  of  Chentu 
and  myself.  From  Wen-chuan  we  went  north  to  Wei-chou,  and  then 
west  to  Lipan,  where  the  Chinese  ofticial  lives  who  is  supposed  to  l)e  in 
charge  of  these  tribes.  We  asked  this  official  to  give  permission  and 
assistance  to  travel  among  the  tribes,  but  the  official  said  that  he  could 
not  do  so,  and  showed  an  order  ho  had  received  from  the  Viceroy,  saying 
that  on  account  of  the  behaviour  of  certain  Europeans  on  the  Tibetan 
frontier  no  foreigners  were  to  be  allowed  to  travel  in  the  country. 
However,  after  some  talking  he  gave  us  a  letter  and  an  interpreter, 
taking  the  responsibility  on  his  own  shoulders.  Here  wo  met  Colonel 
Gow  of  Zakalao,  chief  of  one  of  the  Chang  Ming  valleys,  w’ho  had  known 
Fergusson  before;  his  sister  was  married  to  the  chief  of  Danba,  and  he 
gave  ns  letters  of  introduction  to  all  the  chiefs. 

•  Map,  p.  704. 
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Shortly  after  leaving  Zakalao,  we  left  the  country  of  the  Chang 
Ming  and  entered  the  country  of  the  tribe  under  the  Somo  chief.  At 
the  first  large  village,  Miala,  the  people  were  unfriendly,  but  afterwards 
they  improved.  We  next  crossed  the  Chikku  pass,  12,0u0  feet,  but  easy 
to  cross.  On  reaching  the  other  side,  we  found  that  the  village  of  Matang 
was  occupied  by  the  chief  of  the  Ileisui  and  a  number  of  his  followers. 
The  Ileisui  are  related  to  the  Golok ;  they  are  notorious  raiders,  and 
wo  expected  trouble,  but  all  passed  quietly.  When  we  returned  later 
wo  heard  that  they  were  at  war  with  the  Chinese.  From  Matang  wo 
marched  through  beautiful  country  to  Somo,  where  the  castle  of  the  Somo 
chief  is  situated.  The  people  were  quite  friendly,  but  the  chief  was 
afraid  to  see  us  because  of  the  evil  eye.  From  Somo  we  came  to  Drukagi, 
the  chief  of  which  is  a  lama.  A  small  Chinese  official  had  passed  through 
here  a  short  time  previously,  and  had  told  the  chief  to  take  guns  and 
drive  back  any  foreigners  who  entered  the  country.  The  people  were 
not  very  friendly.  Frora  hero  we  went  to  lJungkang,  which  is  luled  by  a 
chieftainesB.  The  people  were  friendly,  but  rather  frightened  ;  however, 
a  numl)er  came  for  medicine,  as  they  did  in  all  the  places. 

From  Rungkang  the  road  leads  over  two  passes,  the  first  of  which, 
Piaowa  pass,  is  rather  long  and  tedious,  13,500  feet.  At  Danba  we  met 
our  friend  Colonel  Gow,  and  had  a  great  reception ;  the  people  all  came 
down  in  their  best  clothes  and  prepared  a  big  dance,  but,  unfortunately, 
just  as  they  were  beginning  word  came  down  that  some  robbers 
were  raiding  their  cattle,  so  the  dance  was  broken  up,  much  to  our 
disappointment.  From  Danba  we  descended  to  the  valley  of  the  Kermer. 
We  crossed  the  river  in  a  coracle.  This  valley  is  wonderfully  fertile. 
Chosschia  is  situatt^  on  a  tributary  of  the  Kermer.  Foreigners  who  had 
tried  to  enter  there  before  had  found  the  people  hostile,  but  we  had  a 
letter  from  the  Danba  chief,  and  received  a  friendly  reception.  The 
chief  was  afraid  to  see  us,  but  sent  presents,  and  offered  to  send  us  on 
through  the  tribes  to  the  west.  Here  we  agreed  to  separate,  so  I  took 
the  coolies  and  baggage  and  travelled  down  the  valley  of  the  Kermer,  or 
D  a  Jin,  as  it  is  now  called,  to  the  Chinese  settlements  of  Ilsu-chin  and 
Tunghua.  From  Tunghua  I  struck  south-east  to  Mungung  over  the 
Keng-kia  pas.«,  which  was  a  long  and  tiresome  climb,  with  deep  snow 
on  the  south  slope.  All  the  coolies  were  prostrated  with  mountain 
sickness.  Unfortunately,  I  had  no  hypsometer,  but  I  should  say  that 
it  was  cerbiinly  16,000  feet.  1  reached  Mungung,  which  is  the  Chinese 
headquarters,  and  consists  of  two  towns  about  a  mile  apart.  Mungung 
is  the  official  town  and  Shingai-tze  the  business  town.  From  here  I 
went  to  Chanku,  a  town  at  the  junction  of  the  Hsia-chin  and  Da-chin, 
where  I  expected  to  find  Brooke  and  Fergusson,  but  got  a  note  from 
them  saying  they  had  gone  further  west ;  so  I  visited  the  beautiful 
country  of  Bawang  and  Badi. 

Badi  in  particular  is  interesting,  as  it  is  a  centre  of  the  black  lamas. 
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and  there  is  a  great  black  temple,  which  I  tried  to  enter,  but  in  vain.  The 
diess  of  the  girls  in  this  country  is  very  strange,  and  consists  only  of  a 
small  piece  of  cloth  hanging  down  behind,  and  a  fringe  of  strings  hanging 
down  in  front.  I  returned  to  Mungun,  and  travelled  about  in  the 
neighbouring  country  till  I  was  rejoined  by  Brooke  at  Mungung. 

After  separating  from  me  at  Chosschia,  Brooke  and  Fergusson  hired 
yaks  and  ponies,  and  struck  westward  into  the  grass  country.  The  first 
day  M’est  of  Chosschia  was  through  grassy  valleys ;  the  second  day  they 
crossed  a  pass  13,700  feet,  but  the  slope  was  easy.  They  reached  Akreo, 
which  consisted  of  a  fine  monastery  and  some  houses.  Next  day  they 
crossed  rather  a  steep  pass  and  reached  the  Masha  lamasery,  where  they 
stayed  till  they  got  escort  to  take  them  on  to  Damtong.  The  girls  in 
this  part  of  the  country  wear  a  dress  similar  to  that  worn  by  the  girls 
of  Badi;  they  do  their  hair  in  two  plaits  hanging  in  front  of  their 
shoulders,  and  a  short  plait  hanging  in  front  of  their  noses,  with  a  bead 
on  the  end ;  they  also  wear  a  conical  felt  hat  like  the  old  Welsh  hat. 
From  here  they  crossed  another  high  pass  and  came  to  Damtong,  the 
capital  of  Kaishechia ;  it  is  situated  in  the  fork  of  two  rivers,  and 
consists  of  a  number  of  stone  houses  and  the  castle  of  the  chief.  'I’hey 
found  that  the  chief  here  was  doubled  up  with  rheumatism,  and  had  not 
left  his  bed  for  some  months;  they  massaged  him  with  vaseline  and 
alcohol  for  three  days,  by  which  time  he  was  able  to  walk  about 
without  the  help  of  a  stick.  The  lamas  were  filled  with  consternation, 
and  thought  that  it  was  a  miracle.  After  this  the  people  were  very 
friendly.  In  this  country  the  people  all  belong  to  the  Black  lama  sect, 
but  the  adjoining  couniry  of  Uko  has  a  separate  religion  of  its  own  ; 
the  inhabitants  are  nomad  robbers,  and  it  is  under  the  government  of 
Lhasa. 

After  leaving  Damtong,  they  passed  through  tine  grazing  country 
with  numbers  of  splendid  ponies  and  cows,  and  reached  Uko  monastery, 
where  they  found  the  people  very  unfriendly.  After  leaving  Uko 
monastery,  they  crossed  another  high  pass  and  reached  Dawo,  where 
there  is  a  small  Chinese  official,  and  a  population  of  about  three  thousand 
people.  There  they  got  letters  of  introduction  and  escort  to  take  them 
through  to  the  Janguay  country  and  Derge,  on  the  road  to  Jerkundo. 
But  as  they  were  short  of  map})ing  material  and  provisions,  and  as  it 
would  be  a  journey  of  about  two  months’  duration,  they  reluctantly  had 
to  abandon  it.  They  then  continued  their  march  to  Tachen-lu,  passing 
through  Tieling,  where  a  new  lamasery  has  been  built  in  place  of  the 
one  which  was  burnt  down  by  the  Chinese  punitive  expedition  some 
years  before.  After  leaving  Tachen-lu,  they  followed  the  main  road 
to  Wassukou,  and  then  took  a  small  road  north  to  Mungun.  This  road 
took  them  through  the  most  magnificent  scenery  they  had  ever  seen, 
and  they  followed  up  the  stream  till  they  reached  the  watershed  of  the 
district  at  Liang-ho-kow,  where  they  spent  some  days  shooting  burul 
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and  trying  to  find  me.  In  the  mean  time,  I  had  come  south  from 
Mungun  over  a  very  high  i»as8  called  Seping,  from  which  I  had  a 
view  of  hundreds  of  snow-peaks  though  it  was  August,  and  then  came 
down  through  a  thickly  populated  district  where  no  foreigner  had  ever 
been  seen.  Brooke  and  I  then  met  in  Mungun,  and  Fergusson  returned 
to  Chentu  by  the  straight  road.  From  Mungun  Brooke  and  I  went 
north  along  the  valley  of  the  llsiao-chin  to  Fupien,  a  Chinese  town,  and 
thence  to  Liangho-kou.  Just  to  the  east  of  Fupien  is  a  peak  which 
must  be  one  of  the  highest  peaks  in  the  country  :  wo  could  never  get 
close  to  it,  but  got  bearings  on  it  from  (’hontu  and  other  places.  Seen 
from  Chentu,  it  seems  to  tower  high  above  the  intervening  mountains, 
and  must  be  quite  25,000  feet.  Among  the  mountains  which  rise 
alx)ve  the  valleys  are  to  be  seen  some  splendid  cliffs  of  clear  ice 
several  hundred  feet  thick.  After  crossing  the  Ilungchia  pass,  15,000 
feet,  wo  returned  to  the  road  by  which  we  had  started  out.  On 
the  Ilungchia  pa.s8  Brooke  found  the  largo  blue  poppy  which  was 
seen  by  Prjevalsky  many  years  ago,  but  had  not  been  hoard  of  since. 
After  this  wo  spent  some  time  hunting  takin,  etc.,  near  Zakalao.  Wo 
then  went  to  examine  the  fossil  Isids  at  Sanchiang-hou,  and  returned 
to  Chentu  to  refit  for  our  next  expedition.  During  this  expedition, 
Brooke,  in  addition  to  his  mapping  and  observations,  had  made  a  good 
collection  of  photographs,  and  also  collected  the  plants  and  butterflies  of 
the  district. 

f)n  the  next  journey  his  intention  was  to  go  south  to  Ningyuaufu, 
then  make  a  trip  into  Lololand  south  of  Ningyuaufu,  thence  north-west 
across  country  to  Bataiig,  and  then  go  as  far  as  possible  in  a  south¬ 
westerly  direction  towards  Rima.  We  went  down  by  boat  from  Chentu 
to  Chiating,  whence  we  went  to  Dmieshan.  ( >n  our  way  back  we  spent 
some  days  examining  the  prehistoric  cave-dwellings  in  the  red  sand¬ 
stone  clifis,  and  were  fortunate  enough  to  discover  a  number  of  terra¬ 
cotta  figures  and  objects  of  interest.  These  figures  show  a  state  of 
considerable  civilization  and  artistic  talent:  they  have  been  sent  to 
the  British  Museum,  but  it  is  impossible  to  discover  who  these  people 
were.  Strange  to  say,  some  objects  which  were  discovered  in  the 
ancient  dolmans  of  Japan  are  almost  identical.  From  Dmieshan  we 
went  to  Yachow,  and  then  down  south  along  the  main  road  to  Ning- 
yuanfu.  After  crossing  the  Tung  river  at  Fulin,  the  road  runs  through 
a  narrow  strip  of  country  held  by  the  Chinese,  while  the  Lolos  hold  the 
hills  on  both  sides  and  constantly  raid  the  road  and  the  villages  along 
it ;  they  burn  the  houses  and  carry  off  the  inhabitants  to  be  slaves. 
We  travelled  along  through  most  lieautiful  and  fertile  valleys,  and 
reached  Ningyuaufu  without  incident  on  December  4,  and  on  arrival 
there  we  found  that  the  third  memlier  of  our  party  was  delayed ;  so 
Brooke  said  that  he  would  make  a  short  trip  to  the  Lolo  border,  prior 
to  our  main  trip,  to  get  some  photographs  and  see  whether  the  Lolos 
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were  friendly.  At  that  time  wo  understood  that  the  Lolos  were  well 
disposed  to  foreigners,  so  did  not  expect  any  trouble  from  them ;  llrooke 
said  that  ho  might  be  out  for  two  weeks,  or  he  might  return  in  two 
days.  As  he  wished  to  attract  as  little  attention  as  possible,  ho  only 
took  his  interpreter  and  a  few  coolies,  and  asked  me  to  remain  at 
Ningyuanfu  to  develop  photos  and  look  after  the  rest  of  the  expedition. 
As  time  passed  and  we  got  no  news  from  him,  we  l)egan  to  get  anxious, 
so  we  sent  out  natives  with  letters  to  find  out  in  which  direction  ho 
had  gone.  After  some  time,  they  came  back  with  word  that  they  had 
not  seen  Brooke,  as  he  had  gone  further  into  the  country  and  had  been 
well  received  by  the  chiefs.  This  removed  our  anxiety,  as  we  thought 
that  he  had  crossed  the  country,  and  it  had  taken  him  longer  than  he 
expected  to  return.  As  we  still  got  no  news,  we  sent  in  more  natives 
to  follow  him  further;  and  after  some  days  they  brought  back  word 
that  he  had  l>een  killed.  It  was  impossible  for  us  to  get  into  the 
country  to  recover  the  lK»dy,  so  we  sent  in  natives;  and  after  a  long 
time  the  l>ody  and  two  survivors  were  recovered.  The  stories  of  Imth 
these  men  agree.  Details  as  to  the  murder  of  .Mr.  Brooke  were  given 
on  p.  .340  of  the  Journal  for  September,  1 000. 


COLONIAL  SURVEYS.* 

By  Captain  H.  L.  CROSTHWAIT,  R  E. 

SunvKYS,  and  their  resulting  maps,  are  works  of  such  great  public 
utility,  both  for  civil  and  military  purposes,  that  it  is  not  easy  to 
understand  how  countries,  which  have  been  under  our  flag  for  many 
years,  remain  so  long  without  them.  The  Drdnance  Survey  of  the 
British  Isles  owes  its  origin  to  the  rebellion  in  the  Highlands  of  Scot¬ 
land  in  174.">,  and  the  consequent  discovery  of  the  deficiency  of  geo¬ 
graphical  knowledge,  then  felt,  perhaps,  for  the  first  time.  The  work 
was  actually  begun  in  1747,  Al)out  this  period.  General  Roy,  the 
father  of  the  Grduance  Survey,  wrote,  “  If  a  country  has  not  l>een 
actually  surveyed,  or  is  little  known,  a  state  of  warfare  generally 
produces  the  first  improvement  in  its  geography.” 

In  the  ease  of  Africa  history  repeats  itself.  The  cause,  more 
responsible  than  any  other,  for  the  present  impetus  to  mapping  in 
Africa,  the  effect  of  which  is  being  felt  in  varying  degrees  throughout 
the  Empire,  was  the  war  which  began  in  IS'.tl*.  It  would  seem, 
therefore,  that  General  Roy’s  words,  though  written  so  many  years  ago, 
still  hold  good.  The  South  African  war  was,  without  doubt,  the 

*  Colonial  Reports — Annual,  Xo.  608.  The  .Annual  Reports  of  the  Colonial  Survey 
Committee.  Wyman  A  Suib,  T.td.  Pricr  Is.  7(1. 
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principal  factor,  though  perhaps  not  the  only  one,  that  calle<l  attention 
to  a  state  of  affairs  which,  in  tinie  of  urgent  need,  found  large  and 
important  areas  without  maps  of  any  practical  value.  Those  responsible 
for  the  administration  of  new  countries  have,  as  a  rule,  but  a  scanty 
revenue  to  meet  many  claims  on  expenditure.  Those  claims  which  are 
considered  most  pressing  are  placed  first.  Expenditure  on  survey 
often  assumes  an  unremunerative  aspect,  or  at  least  one  which  will  not 
show  any  immediate  return  ;  consequently  it  frequently  occupies  a  very 
secondary  place  on  the  list,  if  it  is  found  there  at  all. 

But  the  reimrta  of  the  (Colonial  Survey  Committee  bring  out  very 
prominently  how  shortsighted  a  policy  it  is  not  to  undertake  the 
mapping  of  a  country  at  the  earliest  possible  date,  and  not  to  place 
expenditure  on  this  object  before  many  others  with  only  apparently 
more  urgent  claims.  In  East  Africa,  one  rei>ort  says,  “  The  ab.senee 
of  survey  has  led  from  one  difficulty  to  another.  The  land  in  some 
districts  is  said  to  have  l)een  applied  for  many  times  over;  other 
districts  partially  settled  have  Ijccu  closed  for  further  settlement;  other 
districts,  again,  have  not  licen  open  for  settlement  at  all.  ...  As  a 
consequence,  the  general  development  of  the  country  has  received 
severe  check.  The  necessity  of  seriously  and  at  once  dealing  with  the 
question  of  survey  cannot  be  overestimated.”  * 

While  the  South  .African  war  brought  out  prominently  the  deficiency 
of  maps  in  that  quarter,  we  may  enumerate,  among  other  reasons 
which  necessitated  surveys  in  different  parts  of  Africa,  “  the  allotment 
of  estates  to  chiefs  and  landowners,  in  accordance  with  the  Uganda 
Agreement  of  1880  ;”t  “a  vigorous  survey  of  the  Gold  Coast  Colony 
was  rendered  necessary  in  1001,  oii  account  of  the  hu'ge  nural>er  of 
gold-mining  concessions  taken  up  by  cojupanies.”  J  Then,  again,  the 
defeat  of  the  Khalifa  opened  up  to  survey  operations  <a  new,  and  little- 
known  country  of  nearly  a  million  square  miles. 

In  another  category  come  the  numerous  boundary  commissions  con¬ 
cerned  with  the  settlement  of  the  international  frontiers  of  Africa,  from 
1890  down  to  the  present  time.  In  the  course  of  their  lal)Ours  it  has 
been  found  necessary  to  survey  and  explore,  in  the  aggregate,  very  large 
areas.  It  soon  became  imperative  to  place  the  general  control  of  so 
many  and  various  operations  under  some  technical  central  body.  The 
annual  reports  of  the  Colonial  Survey’  Committee  for  the  last  four  years 
now  lie  before  us.  The  committee  was  formed  by  the  Secretivry  of  State 
for  the  Colonies  in  1905,  “  to  advise  him  on  matters  affecting  the  survey 
and  exploration  of  British  colonies  and  protectorates,  more  especially  in 
Tropical  Africa ;  ”  and  “  to  make  such  recommendations  as  will  ensure 
the  rapid  and  economical  prosecution  of  accurate  surveys  where  these  are 


•  Report.  1906-07,  p.  27. 
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required,  aud  the  rendering  the  resulta  available  as  speedily  as  possible 
for  the  use  of  the  Home  Government,  the  Colonial  Governments,  and  the 
public.”*  It  consists  of  a  representative  of  the  Colonial  Office,  the 
Director-General  of  the  Ordnance  Survey,  and  the  officer  in  charge  of 
the  Geographical  Section,  General  Staff.  Under  the  guidance  of  a 
committee  of  this  kind,  it  has  l)een  possible  to  produce  African  maps  on 
a  uniform  system.  A  uniform  plan  of  numl)ering,  based  on  the  General 
Staff  map  of  Africa,  on  a  scale  of  1 :  1,000,000,  has  been  adopted  for  the 
whole  continent.  This  would  hardly  have  been  possible  excej»t  under 
the  direction  of  some  central  l)ody.  Then,  again,  a  uniform  set  of  scales 
for  topographical  maps  has  been  arranged,  all  of  which  are  multiples  of 
the  standard  million  scale. 

While  the  committee  was  originally  concerned  with  British  Africa 
alone,  it  now  advises  on,  and  reviews  annually,  the  survey  operations  in 
Ceylon,  the  Federated  Malay  States,  Jamaica,  Trinidad,  British  Honduras, 
and  Fiji.  It  is,  therefore,  possible  to  ascertain  the  progress  of  surveys, 
both  topographical  and  cadastral,  in  a  considerable  num1)er  of  colonies 
and  protectorates,  and  to  arrive  at  the  exact  state  of  the  mapping  in 
each  area,  together  with  other  fundamental  operations  connected  with 
the  work. 

The  latest  report  shows  that  during  the  year  ending  March,  1909, 
28,000  square  miles  have  been  topographically  surveyed  in  British 
Africa,  exclusive  of  boundaiy  commission  surveys.  The  largest  outturns 
were  in  the  Cape  and  Orange  River  Colonies,  of  14,500  and  7000  square 
miles  respectively.  This  brings  the  total  for  the  last  four  years,  in  the 
South  African  colonies,  that  is,  since  the  commencement  of  the  work,  up 
to  113,000  square  miles,  on  the  asdoun  scales.  While  great 

credit  is  due  to  all  concerned,  this  largo  outturn  is  partly  owing  to  the 
nature  of  the  country  in  South  Africa  being  generally  favourable  to 
rapid  survey  operations,  and  to  a  comparative  absence  of  detail.  In  the 
Cape  the  field  work  was  carried  out  by  a  party  of  officers,  seconded  from 
their  regiments,  under  a  Royal  Engineer  officer ;  while  in  the  Orange 
River  Colony  the  Colonial  Survey  Section  of  the  Ordnance  Survey  was 
utilized. 

Two  boundary  commissions  were  in  the  field:  the  Anglo-German 
Yola-Cross  River  Commission  (British  Commissioner,  Lieut.-Colonel  G. 
F.  Whitlock,  u.E.)  and  the  East  Africa-Sudan-Abyssinia  (British  Com¬ 
missioner,  Major  C.  W.  Gwynn,  c.m.g.,  d.s.o.,  u.e.).  The  area  surveyetl 
and  explored  by  these  commissions  amounted  to  34,000  square  miles. 

We  may  here  draw  attention  to  the  very  beautiful  model  of  Mount 
Ruwenzori,  which  has  been  constructed,  in  the  Geographical  Section  of 
the  War  Office,  from  the  maps  of  the  Anglo-Congolese  Boundary  Com¬ 
mission  of  1907-08,  a  photograph  of  which  appears  as  a  frontispiece 
to  the  report. 
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A  tabular  Ktatement  has  been  prepared  showing,  in  a  concise  form, 
the  progress  of  the  delineation  of  British  frontiers  in  Africa  from  1890 
to  date. 

A  number  of  index-charts  are  bound  with  the  volume,  indicating 
those  maps  in  progress  and  already  published,  from  which  the  sheet 
number  and  scale  of  any  desired  map  can  be  obtained.  In  connection 
with  the  general  progress  now  being  made  throughout  the  empire,  it 
may  be  mentioned,  though  not  referred  to  in  this  report,  that  the  Militia 
Department  of  the  Dominion  of  Canada  is  producing  some  excellent 
maps  on  a  1-inch  and  ^-inch  scale. 

The  geodetic  work  of  the  year  is  represented  by  the  measurement 
of  a  section  165  miles  long,  extending  from  1^  10'  N.  to  1°  10’  S.,  of  the 
Great  Arc  of  the  meridian  of  30^  E.  As  this  portion  of  the  arc  falls 
partly  in  the  Congo  State,  its  measurement  was  undertaken  by  a  joint 
British  and  Belgian  party.  Contributions  towards  the  expense  of  the 
undertaking  were  made  by  the  Hoyal  Society,  the  Koyal  Geographical 
Society,  the  Royal  Astronomical  Society,  and  the  British  Association. 
A  base  of  16,532  metres  was  measured  in  the  Semliki  valley  by  means 
of  Invar  wires.  The  time  rcijuired  for  this  operation  was  only  thirty- 
eight  days.  Two  10-inch  Repsold  theodolites  were  used  for  the 
triangulation. 

Technical  details  are  naturally  avoided,  as  they  would  bo  out  of 
place  in  these  reports.  But  one  cannot  help  thinking  that  if  the  com¬ 
mittee  could  arrange,  with  the  different  bodies  concerned,  for  the 
separate  publication  of  the  more  elaborate  accounts,  descriptive  of  tho 
actual  methods  adopted  in  the  field,  they  would,  from  the  great  variety 
of  country  which  has  to  be  survej’ed,  form  a  most  useful  guide  to  others 
engaged  in  similar  work.  For  instance,  we  should  like  to  know  details 
of  how  the  very  accurate  traversing,  used  as  a  substitute  for  triangula¬ 
tion  in  the  dense  jungles  of  the  Gold  Coast,  was  carried  out.  Then 
there  is  the  system  “minute  squares,”  adopted  for  certain  cadastral 
surveys  in  the  Sudan,  incidentally  referred  to  in  the  report.  But  with¬ 
out  details  we  do  not  know  what  the  special  advantages  of  this  method 
are,  which  seems  to  be  a  departure  from  the  usually  accepted  princijdes 
of  survey. 

These  are  only  a  few  examples  of  how  a  detailed  account  might 
be  made  useful  to  surveyors  in  other  countries.  The  mere  mention 
of  these,  and  other  matters,  makes  us  wish  to  know  more.  It  is  possible 
accounts  have  been  published,  in  which  case,  perhaps,  reference  foot¬ 
notes  might  be  added  to  the  Annual  Report. 

The  committee  are  certainly  to  l)e  congratulated  on  the  order  and 
system  they  have  succeeded  in  introducing  into  Im{)erial  Surveys. 
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REPORT  OF  PROGRESS  IN  THE  INVESTIGATION  OF 
RIVERS* 

By  Dr.  AUBREY  STRAHAN,  F.R.S. 

'I'HK  EXE  AND  ITS  TUI BUTA KIES. 

The  firtit  report  on  the  investigation  of  rivers  was  read  before  this  department 
about  a  year  ago.  We  now  again  present  an  interim  report,  and  not  the  final  one, 
inasmuch  as  the  investigation  will  proceed  so  long  as  the  funds  last. 

The  four  water -level  gauges  previously  established  in  the  Exe  system,  viz.  at 
Exeter  quay,  Brampford  Speke,  Pynes  bridge  (on  the  Greedy),  and  Silverton  mill  (on 
the  Culm),  have  been  read  daily  since  the  date  of  the  last  report.  For  the  reading  of 
the  last-mentioned  the  committee  is  indebted  to  Mr.  Charles  Gray,  engineer  to  the 
mill.  Hourly  observations  also  have  been  made  on  the  fluctuations  of  the  water- 
level  during  periods  of  flood  or  rapid  change,  but  much  difficulty  has  been  experiencetl 
in  getting  observers  to  understand  that  the  highest  level  of  the  highest  flood  is  not 
the  only  observation  which  is  desired.  Many  more  records  are  necessary  to  enable 
the  passage  of  a  flood  down  the  river,  and  the  modifications  in  the  form  of  the  flood- 
wave,  to  be  traced  in  detail. 

Velocity-observations  have  been  made  by  Mr.  H.  0.  Beckit  and  Mr.  G.  E.  L. 
Porter  on  the  Exe  and  Greedy,  on  the  courses  already  measured.  Hitherto  no 
velocity-course  had  been  measured  on  the  Culm,  though  the  channel  had  been 
examined  more  than  once  fur  the  purpose  of  selecting  a  suitable  site.  No  site 
suitable  in  all  respects,  and  accessible  in  all  conditions  of  the  river,  exists,  but  at 
I  a  point  about  half  a  mile  above  the  junction  of  the  Culm  with  the  Exe,  a  course 

which  will  be  accessible  except  when  the  river  is  in  flood  has  been  measured,  and 
observations  on  velocity  have  been  made  by  Messrs.  Beckit  and  Porter.  A  difficulty 
which  exists  in  the  case  of  the  velocity- course  on  the  Greedy,  namely,  that  the 
water  is  liable  to  be  backed  up  in  the  Greedy  by  a  flooii  in  the  Exe,  cannot  be  over¬ 
come.  It  is  hoped  that  when  such  circumstances  arise,  a  course  higher  up  the 
Greedy  may  be  found  to  be  available. 

,  With  respect  to  the  examination  of  the  water  of  the  Exe,  Greedy,  and  Culm, 

tf  Prof.  Lewis  reports  that  he  has  arranged  for  the  collection  of  water  at  Bramiiford 

Slieke  whenever  a  flood  may  occur,  and  for  the  collection  of  samples  of  the  Greedy 
water  above  Pynes  bridge.  The  following  samples  have  been  collected  and 
examined  since  the  date  of  the  last  rejwrt : — 

January  1, 190‘J.  Brampford  Sjaike :  giiuge-reading,  4  feet ;  suspended  matter  jier 
100,000,  O-HO. 

March  10,  1909.  Brampford  Speke :  gauge-reading,  2  feet  G  inches ;  susiamded 
matter  per  100,000,  not  weighable. 

March  10, 1909.  River  Greedy  :  gauge-reading,  4  feet  C  inches ;  suspended  matter 
IHjr  100,000, 14-6. 

There  is  no  doubt  that  more  fretpient  observations  on  the  suspended  and  dis¬ 
solved  matters  in  these  waters  are  desirable,  and  Prof.  Lewis  expresses  the  huitc 
that  it  will  be  possible  to  do  much  more  in  the  coming  twelve  mouths  than  was 
accomplished  in  the  previous  i)ericd. 

A  difficulty  arose  in  the  case  of  the  Greedy  in  conseiiuence  of  the  backing-up  of 
the  water  by  the  Exe,  as  already  mentioned.  It  is  for  this  reason  that  the  samples 

*  Research  Department,  May  20,  1909. 
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will  be  collected  above  Pyoes  bridge,  above  the  point  which  the  Exe  water  can 
reach.  This  will  be  done  by  tbe  kind  co-operation  of  Colonel  Wyatt  Edgell. 

No  samples  have  been  received  from  the  Culm. 

The  measurement  of  the  Exe  basin  by  Mr.  G.  F.  Elton  is  proceeding.  He 
reports  that  out  of  113  6-inch  sheets,  coloured  geologically  (as  far  as  is  necessary  for 
ths  purposes  of  this  investigation),  03  have  been  measured.  Out  of  7  1-inch  sheets, 
on  which  areas  between  contour-lines  200  feet  apart  are  being  measured,  4  are  finished. 

With  the  assisuance  of  Mr.  H.  0.  Beckit,  Mr.  Elton  has  examined  wherever  neces¬ 
sary,  and  drawn  on  the  6-inch  maps,  the  boundary  of  the  Exe  drainage-system 
(exclusive  of  that  part  which  drains  into  tidal  water),  and  the  partings  between  the 
Exe,  Culm,  and  Greedy.  Three  maps  of  the  Exe  basin  are  now  complete,  viz. — 

1.  Map  showing  the  water-partings  mentionel,  the  position  of  every  stream- 
course  and  its  name,  the  position  of  the  Committee’s  river-gauges  and  velocity- 
courses,  and  of  all  rain-gauges  within  or  near  the  Exe  basin. 

2.  Map  showing  the  100-feet,  300-feet,  500-feet,  700-feet,  1000-feet,  and  1500- 
fcet  contours,  with  the  interspaces  distinguished  by  tint,  and  the  water-partings 
mentioned  above. 

3.  Map  by  Dr.  H.  11.  Mill,  showing  isohyetic  areas. 

THE  MEDWAY. 

The  irregularities  in  the  clocks  of  the  automatic  gauges,  which  were  interrupting 
the  record  at  the  time  of  the  previous  rejwrt,  having  been  remedied,  continuous 
records  have  been  obtained  for  several  months,  and  are  still  being  maintained. 
The  determination  of  the  relative  level  of  the  two  gauges  was  undertaken  by  Mr. 
MacKenzie,  no  local  surveyor  having  been  willing  to  guarantee  suflicient  accuracy. 
Th^s  work  was  carried  out  with  the  assistance  Mr.  J.  H.  L.  York  and  General  Chas. 
Strahan,  b.e.  Some  cross-measurements  of  the  channel,  and  observations  on 
velocity,  were  also  made  by  Mr.  MacKcnzie(seej9os<,  in  Note  on  Discharge  Tables). 

The  collecting  of  samples  of  water  for  examination  was  not  being  carried  on 
•satisfactorily,  and  in  April  last  fresh  arrangements  were  made,  as  a  result  of  which 
it  is  hojred  that  there  will  be  no  further  difficulties  on  this  score. 

The  examination  of  the  water  has  been  kindly  undertaken  by  Mr.  R.  C.  Wells 
at  the  Technical  Institute  at  Gillingham,  who  reix>rts  that  on  June  10  at  11.15  a.m. 
he  found  24'38  parts  dissolved  matter  ^oer  100,000,  and  on  August  20  at  noon  22*54 
jtarta  per  100,000,  with  no  suspended  matter  in  either  case.  A  discussion  of  the 
utilization  of  the  data  collected  on  the  Medway,  in  regard  to  the  calculation  of 
discharge,  will  be  found  in  the  Note  on  Discharge  Tables,  by  Mr.  MacKenzie.  The 
tracing  of  the  water-parting  of  the  Medway  basin,  and  the  measurement  of  its  area, 
of  the  areas  occupied  by  pervious  and  imirervious  formations  resirectively,  and  of  the 
areas  which  lie  between  certain  contour-lines,  has  been  undertaken  by  Mr.  E.  W. 
Daun,  whose  rej)ort  of  jrrogress  is  ajrpended. 

THE  SEVERN. 

In  anticipation  of  the  desirability  of  extending  the  inquiry  to  the  Severn,  the 
Severn  Commissioners  were  approached  in  October,  1908.  As  a  result  iiermission 
was  kindly  given  to  the  Committee,  not  only  to  use  the  daily  readings  of  gauges 
which  are  made  at  Worcester  and  elsewhere,  but  to  arrange  fur  the  collection  of  mure 
information  through  the  lock-keepers,  provided  that  all  expenses  were  defrayed  by 
the  Committee. 

Mr.  G.  F.  Deacon,  whose  gaugings  of  the  Severn  were  alluded  to  in  a  previous 
report,  has  been  so  kind  as  to  place  the  results  at  the  disposal  of  the  Committee.  The 
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gaugings  were  carried  on  with  great  detail  iu  February  and  March,  1880,  and  if,  as 
appears  probable,  the  channel  has  not  changed,  the  observations  then  made  on  the 
relation  between  water-level  and  discharge  will  still  hold  good.  Mr.  Deacon  also 
furnishes  a  chart  showing  the  daily  discharge  from  June,  1878,  to  December,  1880. 
The  examination  of  the  water  was  kindly  undertaken  by  Dr.  G.  H.  Woollatt  at  the 
Victoria  Institute,  Science  and  Technical  Schools,  Worcester,  whose  report  follows. 


NOTE  ON  DISCHARGE  TABLES.* 

By  N.  F.  MACKENZIE. 

1  HAVE  this  afternoon  to  report  the  progress  made  towards  the  completion  of 
discharge  tables  for  the  Exe  and  Medway  rivers. 

Gn  the  Medway  we  have  two  self-recording  gauges  about  2  miles  apart,  and  as 
these  were  fixed  without  any  reference  to  their  respective  levels,  it  was  necessary  to 
determine  the  relative  levels  of  the  gauge-zeros.  I  undertook  this  work  with  the 
assistance  of  General  Strahan  and  Mr.  Yorke,  and  without  going  into  details  I  m.ay 
say  that  the  relative  levels  of  the  zeros  have  been  determined  with  a  possible  error 
of  0  01  foot.  For  a  distance  of  2  miles  I  look  on  this  as  satisfactory,  and  do  not 
think  we  can  hope  for  anything  better.  I  therefore  accept  the  gauge-levels  as  final. 

From  the  gauge-records  we  can  work  out  the  surface-slope  of  the  river,  and  use 
this  slope  to  calculate  the  discharge  from  Rutter’s  formula.  To  do  this  we  require 
to  know  the  value  of  the  “coefiScient  of  rugosity,”  and  this  is  determined  by 
measuring  discharges  of  the  river  by  the  surface-float  method,  and  from  these 
measured  discharges  calculating  the  appropriate  value  of  N,  the  coefficient  of 
rugosity.  Incidentally,  we  required  several  cross-sections  of  the  river,  and  these 
have  been  determined. 

Having  got  the  necessary  data,  we  are  in  a  position  to  solve  Rutter’s  formula 
for  any  required  slope  and  gauge-reading.  Rutter’s  expression  for  the  discharge  is 
of  the  general  form  common  to  a  great  many  of  such  formula),  viz.  Q  =  C  x  A  ItS, 
where  C  =  the  coefficient  of  discharge,  a  somewhat  complicated  expression,  A  = 
area  of  the  cross-section,  R  =  its  hydraulic  radius,  and  S  =  slope  of  the  water  surface 
in  unit  length. 

I  have  drawn  up  four  tables  for  the  Medway.  Table  I  contains,  for  all  the 
gauge-readings  we  are  likely  to  require  ordinarily,  values  of  A,  R,  and  A^R. 
The  gauges  are  taken  at  3"  intervals,  and  other  values  may  be  got  by  interpolation. 

The  next  step  is  to  reduce  the  formula  to  a  form  suitable  for  interixjlation. 
Table  II  contains  values  of  all  the  constants  in  the  formula,  combined  with  one 
variable,  the  surface-slope.  The  slopes  run  from  0”  to  3",  and  are  taken  at 
intervals  of  in  the  lower  values,  and  J"  in  the  higher  values. 

Table  III  contains  values  of  C,  the  coefficient  of  discharge,  for  twenty-five 
difterent  gauge-readings  at  3"  intervals  and  for  slopes  varying  from  0  to  3".  It  is 
got  by  combining  the  results  in  Table  II  with  the  second  variable,  viz.  .^^R. 

Table  IV  is  a  table  of  final  results  giving  the  discharge  of  the  river  for  variou.s 
sloi)es  and  gauge-readings.  It  is  got  by  multiplying  together  for  each  slojie 
and  gauge  reading  the  values  of  C  (from  Table  III),  A^R  (from  Table  I),  and 
VS  (from  Table  II). 

To  use  these  final  tables,  we  take  from  the  gauge-records  the  mean  of  the  two 

*  The  discharge  tables  and  curves  referred  to  in  the  “  notes  ”  may  require  modifica¬ 
tion  when  the  information  on  which  they  are  bused  is  complete.  They  will  be  published 
in  their  final  form  only. 
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^augv-readingB,  which  I  have  called  the  mean  gauge ;  we  then  take  the  difference  of 
the  two  readings,  and  apply  the  previously  determined  correction  for  difference 
of  zero-levels,  this  gives  the  8nrface-8loi)e.  The  appropriate  discharge  for  the  given 
mean  gauge  and  surface-slope  is  got  directly  from  Table  IV.  The  preparation  of 
the  tables  necessitates  a  large  amount  of  computation,  but  the  intervals  have  been 
taken  sufficiently  close  together  to  permit  of  interpolation  when  necessary. 

These  tables  would  be  final  but  for  the  value  of  the  coefficient  of  rugosity,  N, 
about  which  I  am  a  little  doubtful. 

My  measured  discharges  give  N  =  0*035,  which  is  by  no  means  an  impossible 
ur  even  an  improbable  value,  but  indicate  that  the  regime  of  the  river  is  somewhat 
worse  than  appears  to  the  eye.  The  coefficient  I  had  selected  before  taking  iny 
observations  was  0'030,  and  though  I  have  no  reason  to  doubt  the  correctness  of 
my  data,  yet  there  is  a  possibility  of  error  which  must  be  kept  in  mind.  The 
measured  discharges  were  taken  with  rather  low  gauges,  giving  a  surface-slope  of 
about  in  10,000  feet.  It  will  bo  remembered  that  there  is  a  possible  error  of 
O'Ol  foot,  or  in  the  levels  of  the  gauge-zeros,  and  this  is  enough  to  render 
doubtfui  a  value  of  N  based  on  observations  with  very  low  slopes.  I  wish,  therefore, 
to  check  the  value  of  N  by  measuring  a  discharge  in  fiood-time,  or,  at  any  rate,  when 
the  river  has  a  much  greater  surface-slope  than  it  had  when  the  former  discharges 
were  taken. 

In  the  mean  time  I  have  compiled  two  tables  of  final  results,  one  fur  N  =  0*035, 
and  the  other  for  N  =  0*030 ;  it  is  fairly  certain  that  the  true  value  of  N  lies 
somewhere  near  or  within  these  extremes.  When  the  value  of  N  has  been  finally 
accepted,  it  will  be  easy  to  interpolate  a  final  discharge-table,  so  that  the  calculations 
already  made  are  not  thrown  away. 

I  may  mention  that  though  there  is  no  great  numerical  difference  between  0*030 
and  0*035,  yet  the  final  results  differ  by  about  12  per  cent.,  which  is  a  much 
greater  error  than  we  can  accept. 

To  sum  up :  the  experimental  work  remaining  to  bo  done  on  the  Medway  is  to 
measure  one  ur  more  discharges  when  the  river  has  a  considerable  surface-.»lope. 
When  that  is  completed,  the  daily,  monthly,  or  annual  discharge  of  the  river  can 
be  worked  out. 

I  have  calculated  one  or  two  Medway  discharges  from  two  other  well-known 
formulae,  to  see  how  they  agreed  with  the  results  got  from  actual  measurement. 

The  first  formula  was  that  of  Bazin,  and  the  calculations  confirm  what  is 
generally  recognized,  viz.  that  the  formula  is  not  well  adapted  for  dealing  with  very 
small  surface-slopes. 

The  second  formula  was  that  of  Humfreys  and  Abbot,  of  the  United  States  Corps 
of  Engineers,  which  is  specially  suited  for  large  rivers  with  small  8lo|)es,  being  based 
on  their  work  on  the  Mississippi. 

The  general  Mississippi  formula  is  known  to  be  suitable  for  rivers  of  the 
Mississippi  type,  and  the  authors  deduced  from  it  another  formula  suitable  for  rivers 
with  small  slopes  and  a  hydraulic  radius  of  less  than  15,  e.g.  the  Medway. 

This  deduced  formula  was  the  one  I  used  for  calculation,  but  I  find  that  the 
results  do  not  agree  with  actuals  so  well  as  those  calculated  from  Kutter’s  formula. 
This  supports  the  opinion  I  originaliy  expressed,  that  we  should  use  Kutter’s 
formula  for  the  Medway  discharges. 

There  is  one  important  point  connected  with  the  Medway  discharge-tables  which 
requires  discussion.  When  we  have  arrived  at  final  results,  at  what  time-intervals 
should  the  gauge-readings  be  taken  in  order  to  calculate  the  total  discharge  for  a 
week  or  for  a  month  ? 

The  gauge-readings  are  constantly  altering ;  they  seldom  remain  steady  for  even 
No.  VI. — Decembkr,  1909.]  2  c 
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one  hour ;  and  evidently,  the  greater  the  number  of  gauge-readings  we  take  into 
account  in  computing  a  total  daily  discharge,  the  more  accurate  will  be  the  result. 
The  spaces  on  the  gauge-records  which  represent  time  intervals  are  sufficiently 
large  to  jiermit  of  readings  at  intervals  of  15  minutes,  but  to  arrive  at  a  total 
monthly  discharge  by  computing  96  discharges  for  each  separate  day,  means  a 
prohibitive  amount  of  calculation,  and  i^,  I  believe,  unnecessary. 

I  have  calculated  the  discharge  of  the  Medway  for  one  week,  taking  the  gauge- 
readings  at  intervals  of  one  hour,  and  also  at  intervals  of  three  hours.  The  results 
compare  as  follows : — 

The  total  daily  discharges  as  got  by  the  two  methoils  differ  by  from*  3  per  cent, 
up  to,  in  one  case,  10  |)er  cent.  When,  however,  we  take  the  total  discharge  of 
the  week,  we  find  that  the  daily  differences  tend  to  cancel  each  other ;  and  in  Ihc 
particular  case  which  I  worked  out,  the  results  were  practically  identical,  the 
difference  being  less  than  one-quarter  per  cent. 

The  conclusions  I  draw  from  the  calculations  are — 

1.  When  for  any  purpose  we  require  the  discharge  of  a  single  day,  the  gauge- 
readings  should  be  taken  at  one-hour  intervals. 

2.  When  total  weekly,  and,  still  more,  total  monthly  discharges  are  required, 
the  gauge-readings  taken  at  three-hour  intervals  will  give  results  quite  as  reliable 
as  if  they  were  taken  at  one-hour  intervals. 

I  have  never  had  to  deal  with  a  river  subject  to  such  rapid  fluctuations  of  level 
as  the  Medway,  and  I  should  be  glad  to  have  my  proposals  criticized. 


NOTE  ON  THE  DISCHARGE  CURVES  FOR  THE  EXE  AND 
ITS  TRIBUTARIES. 

In  working  out  a  discharge-table  for  a  river  on  which  gauges  only  are  recorded 
and  not  surlace-slopes,  it  is  necessary  to  have  a  series  of  discharges  measured  at 
difiVrent  gauge-intervals,  and  from  these  measured  discharges  the  discharges  for 
intermediate  gauges  can  either  be  calculated,  or,  preferably,  determined  by  means 
of  a  discharge-curve.  A  discharge-curve  is  made  by  plotting  the  observed  discharges 
on  squared  paper,  using  a  horizontal  scale  of  gauge-readings  and  a  vertical  scale  of 
dischargee,  or  vice  versa. 

For  the  Brampford  Speke  gauge  on  the  Exe  I  have  eight  measured  discharges 
for  various  gauges.  These  I  have  plotted ;  and  I  have  also  interpolated  one  or  two 
discharges  by  calculation,  using  Bazin’s  formula,  which  is  less  complicated  than 
K  utter’s,  and  which  is  reliable  except  for  very  flat  surface-slopes  such  as  we  have 
on  the  Medway.  I  have  marked  on  the  curve  the  actual  positions  of  the  eight 
measurtd  discharges,  and  six  of  the  eight  lie  exactly  on  the  curve,  while  two  dis¬ 
charges  lie  outside  the  curve.  These  two  abnormal  discharges  are  very  instructive. 

The  lower  discharge  was  for  a  gauge  of  1  foot  6|  inches,  and  gives  a  volume  of 
363  cusecs.  On  looking  up  the  records,  I  find  the  observer  (Mr.  Beckit)  notes  as 
follows:  “In  tlie  riglit-hand  section  many  small  twigs  of  trees  hung  into  the  water, 
and  this  may  have  atlected  the  floats,  though  this  was  not  visibly  the  case.”  In 
this  section  the  average  timing  of  the  floats  over  a  run  of  100  feet  was  31*8  seconds. 
Assuming  that  the  twigs  did  interfere  with  the  floats,  and  that  the  timing  ought 
to  have  been  about  30  seconds,  this  ad<ls  13  cusecs  on  to  the  discharge,  making  it 
375  cusecs,  wliich  exactly  comes  on  to  the  curve. 

The  second  abnormal  discharge  was  for  a  gauge  of  2  feet.  The  observer 
(Dr.  Sirahan)  notes  that  in  one  of  the  sections  the  floats  hatl  to  be  run  further 
out  from  the  bank  than  usual,  as  some  overhanging  bushes  would  otherwise  have 
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interfered  with  them.  This  means  that  in  that  {larticular  section  the  surface 
velocity,  and  therefore  the  discharge,  was  somewhat  too  great.  This  again  coincides 
with  what  is  shown  by  the  discharge-curve. 

These  two  abnormal  discharges  indicate — 

1.  The  value  of  a  graphic  curve  rather  than  a  table  of  figures,  llie  curve 

U 
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lihows  at  once  where  a  measured  discharge  dues  not  agree  with  the  other  measured 
discharges,  and  this  might  easily  be  overlooked  in  a  table  of  figures. 

2.  The  extreme  importance  of  an  observer  noting  any  detail,  however  apparently 
trivial,  which  might  affect  his  observations. 

The  notes  by  Dr.  Strahan  and  Mr.  Beckit  show  clearly  that  the  curve  is  correct, 
and  that  their  observations  were  affected  by  influences  which,  small  in  themselves, 
are  appreciable  when  plotted  on  S(|uared  paper.  But  for  these  notes,  the  causes  of 
the  abnormal  discharges  would  have  remiuned  imcertain. 

In  the  Brampford  Speke  gauge-curve  I  have  no  measured  discharges  below  an 
8-inch  gauge.  I  have  calculated  and  dotted  in  pencil  what  the  probable  curve  will 
be.  Again,  between  2  feet  6^  inches  and  4  feet  3|  inches  there  is  no  measured 
discharge,  and  the  curve  I  have  indicated  is  got  by  calculation.  Some  actually 
measured  discharges  between  these  limits  will  be  useful  as  a  check,  but  the  whole 
curve  fits  in  so  well  that  I  think  it  may  be  accepted  as  final.  The  Brampford 
Speke  gauge  is  the  only  one  on  the  Exe  and  its  tributaries  for  which  I  have  been 
able  to  complete  a  discharge-curve.  For  the  remaining  gauges  at  Exeter,  on  the 
Creedy,  and  on  the  Cwliu,  we  require  several  measured  discharges  before  a  discharge 
curve  can  be  plotted.  The  Brampford  Speke  curve  enables  us  to  work  out  the 
discharge  of  the  Exe  at  that  point  for  any  gauges  inside  the  range  over  which  it 
extends. 


PRELIMINARY  NOTE  UPON  THE  MEDWAY  BASIN. 

By  ERKEST  W.  DANN. 

The  work  done  by  me  is  in  its  incipient  stages.  It  having  been  suggested  during 
the  Christmas  vacation  that  the  Medway  investigation  might  conveniently  be 
entrusted  to  one  whose  home  lay  as  near  to  the  centre  of  things  as  Beigate,  the 
Chairman  of  the  Committee  confirmed  the  invitation,  and  I  received  the  6-inch 
quarter-sheets,  geologically  coloured,  towards  the  end  of  January  of  this  year. 
There  are  121  such  quarter-sheets,  aud  so  far  I  have  endeavoured  to  keep  in  line 
with  Mr.  Elton’s  careful  treatment  of  his  task  in  connection  with  the  river  Exe.  As 
the  season  was  unpropitious  for  work  upon  the  ground  at  the  first,  I  separated  the 
sheets  containing  any  part  of  the  divide  from  those  entirely  within  the  basin,  in 
order  to  measure  the  latter  without  interruption.  It  was  some  weeks  before  a  start 
could  be  made  with  the  planimeter,  as  it  had  to  be  provided  with  an  engine-divided 
scale  of  a  special  pattern.  This  has  marked  upon  one  edge  decimal  parts  of 
18  inches,  and  upon  the  other  decimal  parts  of  a  foot,  thus  making  corrections 
for  shrinkage  or  stretching  a  very  simple  matter. 

Of  the  twenty-four  sheets  measured  so  far,  two  are  exact,  and  of  the  rest,  fifteen 
have  stretched  and  seven  shrunk,  the  average  working  out  the  same — 0‘33  per  cent, 
of  variation.  The  fine  adjustment  ui)on  the  planimeter  allows  of  easy  correction  of 
these  inaccuracies,  and  any  slight  errors  found  after  measurement  and  checking  of 
the  same  are,  as  in  the  case  of  the  Exe  maps,  distributed  proportionately.  The 
dimensions  have  been  found  on  the  whole  to  be  more  accurate  than  one  had 
expected. 

With  regard  to  outdoor  work,  some  20  miles  of  the  divide  have  been  carefully 
plotted  in  upon  the  ground,  ranging  from  the  high  land  north-west  of  Titsey,  with 
its  magnificent  views  of  the  Weald,  to  Crawley  Down,  east  of  Three  Bridges.  The 
work  has  been  full  of  interest,  as  the  orographical  features  south  of  the  Redhill- 
Bletchingley  Greensand  ridge  are  so  indeterminate  that  the  distinguishing  of  the 
Mole  rSgime  from  that  of  the  Medway  requires  very  close  attention  to  every  fold  of 
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tlic  f'rouiul.  Near  Snmllticld  Place  (due  east  «»f  Horlcy)  a  ridge  of  less  than  15  feet 
iu  height  marks  the  divide.  I  usually  find  my  way  to  the  sj^t  for  investigation  by 
sketching  the  watershe^l  Ujwn  the  1-inch  sheet.  Taking  the  necessary  6-inch  maps 
to  the  required  place,  I  then  put  in  the  true  watersheil  in  the  field.  It  is 
interesting  to  see  how  the  differences  in  the  positions  of  bench-marks  on  the  two 
types  of  sheet  involve  discrepancies,  at  times,  of  as  much  as  half  a  mile.  I  hoiie  to 
devote  the  major  part  of  the  long  days  of  the  summer-vacation  to  this  work,  and 
one  can  reasonably  expect  that  the  whole  of  the  080  square  miles  or  so  of  area  will 
be  accurately  determined  by  the  middle  of  September. 

Speaking  generally,  it  will  be  necessary  slightly  to  extend  the  geological  colouring 
in  a  number  of  the  sheets  supplied,  and  two  more  are  needed  to  complete  the  basin. 
It  will  be  remembered  that  by  far  the  greater  part  of  the  flow  is  longitudinal.  From 
the  sources  of  the  Beult  to  that  of  the  Eden  and  Medway  is  about  48  miles,  and  the 
distance  from  Frith  Wood  (near  Ticehurst)  to  Allington  lock  is  less  than  15.  The 
slojie  is  very  slight,  and  the  underlying  formations  are  for  the  most  part  impermeab 


REPORT  ON  EXAMINATION  OF  SEVERN  WATER, 
WORCESTER,  1909. 

By  OEORaE  H.  WOOLLATT,  Ph.D.,  F.I.C.,  and  C.  W.  MARSHALL. 

E.\amination  of  river-water  for  total  solids  and  for  solids  in  suspension  was  under¬ 
taken  during  1909  at  the  request  of  Dr.  Strahan. 

Arrangements  were  made  to  take  weekly  samples  of  the  river-water  from  the 
neighbourhood  of  the  waterworks-intake,  where  a  projecting  “  fend  ”  runs  out  into 
the  stream.  Owing,  however,  to  diflSculty  in  securing  good  samples  in  different 
conditions  of  the  stream,  this  was  abandoned,  and  a  boat  taken  ont  into  the  centre 
of  the  stream  in  each  case,  thus  securing  comparable  samples  in  all  states  of  the 
stream. 

The  water  was  collected  by  immersing  a  large  bottle  suddenly  to  a  depth  of 
*>  inches  below  the  surface,  in  order  to  avoid  any  deposition  of  suspended  matter  that 
might  occur  if  pijws  or  pumps  were  used.  The  height  of  the  stream  was  read  from 
tiie  waterworks-gauge,  within  one  minute  of  collecting  the  sample.  Usually  two 
litres  of  water  were  sufficient,  the  weighings  being  taken  to  four  decimal  places 
(the  fifth  estimated  where  necessary),  and  “  blanks  ”  to  check  the  weighings  being 
<  arried  out  frequently. 

Arrangements  were  made  at  the  waterworks,  that  any  rise  or  fall  approaching 
12  inches  should  be  at  once  communicated  to  me.  In  one  case  this  hapitenetl,  and 
.1  sample  was  immediately  collected  and  examined  (see  Yll.,  Mar.  26). 

It  was  notioed  that  the  rapidity  of  the  stream  was  not  proportional  to  its  height 
on  the  gauge ;  also  that  the  colour  of  the  water  (and  consequently  the  amount  of 
suspended  matter)  was  not  proportional  to  the  height  of  river.  It  would  appear 
that  the  “total  solids”  increases  on  a  falling  river,  and  decreases  on  a  rising  river 
(see  comparative  graph  accompanying).  There  does  not  appear  to  be  any  simple 
relation  connecting  these  variables,  nor  is  it  possible  to  trace  any  between  the  pace 
of  the  stream  and  its  height.  Frequently,  also,  the  muddiness  of  the  river  varies  at 
I'onstant  height. 

Below  is  a  table  of  results  obtained  up  to  the  beginning  of  May. 

It  has  not  been  found  practicable  to  divide  the  suspended  solids  into  organic  and 
inoi^nic  portions,  owing  mainly  to  the  small  quantity  of  residues  obtained ;  but  a 
special  investigation  of  the  settlings  of  the  suspended  matter,  over  a  period  of  three 
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weeks,  gave  a  mixture  containing  26*31  per  cent,  organic  and  74*69  per  cent, 
inorganic  matter.  This  may  be  considered  about  the  average.  In  autumn  the 
organic  matter  will  be  greater,  and  the  matter  will  be  similarly  investigated  then. 
It  is  also  intended  to  pursue  some  investigations  into  the  question  of  a  (HMsible 
difference  in  total  solids  at  various  depths  below  surface. 


Table  op  Results. 


Nutt'. — .\1I  fhe  samples  quoted  below  were  taken  - 

(1)  From  the  centre  of  stream. 

(2)  From  a  depth  of  6  inches  below  surface. 


No.  '  n»te. 

^  1 

Time. 

Height  on 
gauge. 

<  'onUition  of 
stream.* 

’  Solids  In  parts  per  100.000. 

Suspended. 

Dtssolyeil.' 

ToUl. 

!  i 

I.  Feb.  4,  190!) 

3.30  p.m. 

1'  7" 

( moderate  1 

0-40  1 

31*2 

31  60 

II.  Feb.  2, 

3.15  ,. 

2'  4" 

rapid 

0-43 

32*4 

32*83 

III.  Mar.  4,  „ 

3.15  „ 

1'  1" 

sluggish 

0-3!) 

41  6 

41*09 

IV.  Mar.  10,  „ 

4.0  „ 

1'  7" 

slow 

:i*24  1 

364 

:49  64 

V.  Mar.  17,  „ 

3.20  „ 

1'  6 " 

slow 

0-83 

r  40*8 

41*63 

VI.  Mar.  24,  ,. 

3.16  „ 

1'  10" 

.  moderate 

5*14 

1  30*2 

35*34 

VH.  Mar.  26,  „ 

3.0  „ 

4'  94" 

^vcry  rapid  1 

[  1976 

1  *220 

41*76 

Mil.  Mar.  31, 

3.15  „ 

2'  10" 

rapid 

2*40 

1  226 

25*00 

IX.  Apr.  21,  „ 

3.15  „ 

2'  4" 

rapid 

3*20 

‘28*2 

31-40 

X.  Apr.  28,  „ 

3.15  ., 

2’  8" 

rapid 

1*77 

i  202 

21  97 

XI.  May  5,  „ 

3.15  „ 

1'  8" 

moderate 

200 

24*0 

1 

•2600 

REPORT  ON  THE  RAINFALL  OF  THE  EXE  VALLEY 

By  HUGH  ROBERT  HILL,  D.Sc. 

The  problem  of  ascertaining  the  average  quantity  of  precipitation  which  falls  upon 
a  given  area  in  a  long  series  of  years,  resolves  itself  into  the  construction  of 
a  rainfall  map  from  the  records  of  irregularly  distributed  stations,  continued  for  a 
variable  number  of  years  and  of  different  d^rees  of  accuracy.  The  accuracy  of  the 
observations  depends  on  the  use  of  proper  instruments  suitably  exposed  and 
regularly  examined.  In  most  cases  it  is  easy  to  detect  gross  errors,  such  as 
an  annual  total  which  is  more  than  10  inches  too  high  or  too  low,  and  returns 
which  are  clearly  erroneous  are  excluded  from  the  annual  volumes  of  ‘  British 
Rainfall,’  the  source  from  which  practically  all  the  data  used  have  been  obtained. 
Errors  of  smaller  amount,  though  often  suspected,  are  not  always  demonstrated 
before  the  publication  of  the  annual  volume,  and  the  only  practicable  test  is  the 


*  The  pace  of  the  stream  is  difficult  to  measure  accurately,  owing  to  bends  in  the 
river,  and  eddy-currents.  Tbe  words  used  above  are  intended  to  be  roughly  propor¬ 
tional  to  the  following  numbers : — 


sluggish 

slow 

moderate 
rapid 
very  rapid 


21 

.3  in  miles  per  hour. 
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general  congruence  of  the  whole  series  of  figures  for  a  particular  year  when  placed 
on  a  tnai). 

It  need  not  he  insisted  upon  that  one  of  the  main  objects  iu  using  the  average 
of  a  long  series  of  years  is  that  accidental  errors  may  either  he  eliminated  or  so 
reduced  as  not  to  affect  the  final  result  seriously.  In  favourable  circumstances,  it  is 
[ossible  to  compute  the  long-period  average  of  short  records,  by  comparing  them 
with  the  corresponding  portions  of  neighbouring  records  running  through  the  whole 
I>eriod  chosen  for  the  average,  and  this  is  the  method  usually  adopted ;  but  it  can 
only  be  done  when  at  least  one  complete  record  exists  for  each  of  the  natural 
regions  of  the  area,  as  it  is  rare  to  find  uniform  differences  from  the  average 
jirevailing  over  any  large  extent  of  country  iu  any  one  year. 

The  number  of  long  records  in  the  Exe  valley  or  on  its  borders  is  not  sufficient 
to  justify  the  use  of  this  method,  which  was  successfuily  employed  in  constructing 
tire  maps  of  average  rainfall  prepared  for  the  Water  Supply  Iklemoirs  of  the 
Geological  Survey  for  districts  where  long  records  are  more  numerous.  It  was 
tlierefore  found  necessary  to  construct  a  series  of  short-perio<l  maps  which  could  be 
subsequently  combined  to  yield  a  map  of  average  rainfall  for  a  much  longer  jieriod. 
It  was  convenient  to  use  ten  years  for  the  short-period  means,  .and  possible  to 
utilize  four  decades  of  observations.  The  operations  included  (1)  Testing  the 
available  data;  (2)  compiling  maps  for  four  successive  i)eriods  of  ten  years  each  ; 
(3)  combining  the  four  into  one  average  map  for  forty  years ;  (4)  computing  the 
general  average  rainfall  of  the  various  tributary  streams  and  of  the  whole  valley  ; 
(5)  discussing  the  distribution  of  annual  rainfall  iu  space  and  time. 

The  nnmher  of  stations  for  the  observation  of  rainfall  before  1868  was  so  small, 
that  it  was  found  impracticable  to  carry  the  discussion  further  back  than  that  year ; 
hut  a  map  was  constructed  for  each  of  the  decades,  1868-1K77,  1878-1887, 1888- 
1897, 1898-1907,  from  data  which  are  summarized  in  the  accompanying  tables.  As 
this  method  of  procedure  has  not  been  used  before  as  far  as  I  know,  it  may  be 
desirable  to  describe  it  in  some  detail.  In  mapping  the  2500  square  miles  of  country 
including  and  surrounding  the  valley  of  the  Exe,  173  separate  rainfall-records  were 
dealt  with,  the  duration  ranging  from  1  to  40  years  as  follows 

Years’ duration  ...  1-4  5-9  10-14  15-19  20-24  2.5-29  30-34  35-40  Total. 

No.  of  records  ...  49  37  38  14  14  6  6  9  173 

The  total  number  of  yearly  values  was  2101,  and  on  the  very  moderate  com¬ 
putation  of  200  rain-days  in  the  year,  this  represents  about  420,000  separate 
readings  of  the  rain-gauge.  Very  many  of  the  records  would  have  been  lost — and 
a  large  number  would  never  have  started — but  for  the  constant  watchfulness  of 
the  successive  editors  of  ‘  British  Rainfall,’  and  the  continuous  efforts  made  to 
secure  accurate  observations  and  careful  records.  Practically,  the  whole  of  the 
observations  were  carried  out  by  voluntary  amateur  observers. 

The  first  step  in  the  case  of  each  ten-yearly  period  was  to  write  out  the  total 
annual  rainfall  fur  all  the  stations  comprised  in  the  Kxe  valley  and  the  surrounding 
country,  the  whole  area  dealt  with  being  a  stretch  of  52  miles  by  48,  and  the  Ordnance 
map  on  the  scale  of  4  miles  to  1  inch  was  chosen  for  plotting  the  results.  In  each 
period,  the  records  were  complete  for  ten  years  at  a  number  of  stations,  and  the  ten- 
year  means  of  these  expressed  to  the  nearest  half-inch  were  placed  upon  the  map. 
At  a  number  of  stations  means  of  less  than  ten  years  were  available,  and  .as  these 
means  might  refer  to  a  period  either  wetter  or  drier  than  the  mean  of  ten  years, 
it  would  obviously  be  misleading  to  place  them  on  the  map  without  correction. 
The  most  convenient  mode  of  correction  is  to  apply  to  the  mean  of,  say,  five  years  the 
ratio  which  the  same  five  years  of  a  complete  dec.ade  bears  to  the  whole,  using  for 


i 
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this  purpo8<i  the  uieuu  ratio  for  the  j>eriod  at  several  coutiguuus  stations  with 
complete  records.  For  example,  if  at  a  particular  station  five  years’  records  gave  a 
mean  of  40  inches,  and  at  three  neighbouring  stations  with  complete  records,  the 
ratios  of  the  mean  rainfall  of  that  period  of  five  years  to  the  whole  ten-year  period 
were  respectively  85,  87,  and  83  per  cent.,  the  mean  ratio  would  be  85  per  cent., 
and  the  40  inches  would  have  to  be  increased  in  the  ratio  of  85  to  100,  t.e.  to  47 
inches,  in  order  to  represent  the  computed  average  for  ten  years.  The  figures  in 
Table  I  thus  yielded  actual  or  computed  averages  which  were  scattered  over  the 
four  ten-yeir  maps  somewhat  irregularly,  and  as  the  individual  stations  represented 
were  not  always  the  same  in  successive  periods,  a  further  calculation  was  made  by 
which  the  rainfall  for  each  station  occurring  in  any  decade  could  be  represented  on 
the  map  of  another  decade  by  a  computed  value.  To  arrive  at  this  result,  a  series 
of  percentages  was  worked  for  all  the  stations  represented  on  two  or  more  maps 
falling  into  six  groups,  thus— 

(1)  Rainfall  on  Map  I  expressed  as  percentage  of  rainfall  on  Map  II. 


(2) 

I 

99 

„ 

III. 

(3) 

I 

99 

IV. 

(4) 

11 

99 

99 

99 

111. 

(■•) 

II 

99 

99 

99 

IV. 

(«) 

III 

„ 

„ 

99 

IV. 

All  the  percentages  of  group  (I)  were  plotted  on  a  map,  and  it  was  found  that, 
as  a  rule,  the  values  varied  regularly  from  one  i>art  of  the  area  to  the  other.  Values 
that  were  very  discordant  with  those  around  them  were  disregarded,  and  the 
percentage  which  corresponded  to  a  point  on  Map  I  where  there  was  no  figure  on 
that  map,  but  where  a  figure  occurred  on  Map  II,  could  be  reid  off  by  inspection. 
The  value  on  Map  II  (decade  1868-1877),  reduced  or  increased  in  the  ratio  of  the 
(larticular  percentage  to  100,  was  then  placed  as  a  computed  mean  on  Map  I 
(decade  1878-1887).  It  might  be  that  these  computed  values  were  obtained  for  the 
same  point  from  reveral  different  decades,  and  when  this  was  so,  a  mean  was 
taken.  This  process,  worked  out  for  each  of  the  groups,  supplied  a  number  of 
supplementary  points  on  each  map,  which,  though  less  trustworthy  than  the  points 
for  which  direct  values  were  available,  might  yet  supply  useful  indications  of  the 
direction  of  the  isohyetal  lines.  At  best  the  distribution  was  irregular,  and  observa¬ 
tions  were  most  deficient  in  the  valley  of  the  Greedy  and  the  whole  district 
between  Dartmoor  and  Exmoor  west  of  the  main  river  Exe,  where  consequently 
the  run  of  the  isohyets  is  less  decided  than  in  other  parts  of  the  region. 

It  was  obvious  on  each  of  the  maps  that  the  distribution  of  average  annual 
rainfall  was  governed  by  the  configuration  of  the  country  taken  in  conjunction  with 
the  direction  of  the  prevailing  wind.  The  estuary  of  the  Exe  was  always  the 
driest  iwrtion  ;  Dartmoor  and  Exmoor  were  two  dominating  centres  of  high  rain¬ 
fall,  and  a  third  centre  of  moderately  high  rainfall  occurred  on  the  hills  of  eastern 
Devon.  The  four  maps  (which  are  reproduced  on  a  small  scale)  were  so  closely 
similar  in  the  run  of  the  isohyets  that  there  could  Ite  no  doubt  as  to  the  general 
character  of  the  distribution  of  rainfall,  and  by  extending  the  area  far  beyond  the 
Exe  valley  on  every  side,  it  was  possible  to  draw  the  lines  across  the  valley  with 
far  more  confidence  than  if  attention  had  been  strictly  confined  to  the  actual  area 
the  hydrographical  conditions  of  which  were  under  discussion. 

The  combination  of  the  four  maps  of  ten-year  means  into  one  map  of  forty 
years’  average  presented  several  points  of  difficulty.  Two  entirely  different  methods 
were  employed  with  a  satisfactory  degree  of  accordance.  The  first  method  con¬ 
sisted  of  tracing  off  an  isohyet  of  a  given  value  separately  from  two  of  the  maps 
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Aiul  Orawiu;;  thu  inuau  curve  bctwcuu  thcoi,  rc'iicatiii^  this  for  the  other  two  uia{>s 
oil  the  same  piece  of  tracing-paper,  and  then  drawing  the  mean  of  the  two  mean 
isi>h3’et8,  which,  of  course,  corresjiondcd  to  the  forty  years'  average.  This  method 
was  found  to  act  perfectly  for  all  the  isohyets  at  intervals  of  5  inches  above 
40  inches,  as  these  occur  on  all  the  maps,  but  it  was  somewhat  at  fault  for  those  of 
30  and  35  inches,  which  occur  only  on  some  maps,  and  quite  ineffective  for  the 
line  of  40  inches,  which  on  one  occasion  formed  a  single  curve  surrounding  the  dry 
central  area,  on  two  occasions  a  curve  surrounding  the  dry  area  only  on  the  west 
and  north,  and  on  the  fourth  a  set  of  separate  curves  surrounding  the  various  wet 
areas.  The  method  could  only  be  fully  satisfactory  if  the  periods  compared  were 
long  enough  to  reduce  the  differences  to  so  small  an  amount  that  all  the  isohyets 
of  the  same  name  were  similar  in  form  on  the  several  maps.  The  method  might 
indeed  be  employed  to  deduce  an  average  map  from  a  very  large  number  of  separate 
annual  maps  by  a  process  akin  to  making  composite  photographs  of  each  isobyet 
line  in  all  the  maps,  the  average  position  of  the  isohyet  standing  out  as  the  result 
of  all  the  impressions;  but  tbe  number  of  individual  maps  would  require  to  be  very 
threat  in  order  to  eliminate  the  disturbing  effect  of  extreme  cases. 

The  other  method  used  consisted  in  ruling  up  each  map  into  a  network  of 
numliered  squares.  The  number  actually  used  was  10  equidistant  vertical  lines 
crossed  by  17  equidistant  horizontal  lines  ;  and  of  the  323  intersections  thus  made, 
204  fell  on  the  land.  The  closest  approximation  to  the  value  of  the  rainfall  at  each 
intersection  which  could  be  arrived  at  by  inspection  of  the  isohyetal  lines  and 
actual  figures  was  written  down,  and  the  means  of  the  values  at  each  intersection- 
on  the  four  maps  were  used  to  construct  an  average  map  from  294  equidistant 
points,  upon  which  a  fresh  set  of  isohyets  was  drawn.  The  map  thus  produced 
c'lrresponded  so  closely  with  the  map  made  by  compounding  the  isohyets  (except 
in  the  case  of  the  line  of  40  inches),  that  both  systems  must  be  viewed  as  yielding 
identical  results  for  the  wetter  part  of  tbe  area ;  but  in  the  drier  parts  the  mean 
of  the  intersections  of  course  gave  definite  isohyets  in  places  where  the  dissimilar 
forms  of  the  lines  made  it  impossible  to  arrive  at  them  by  the  first  method,  and 
I  have  no  hesitation  in  accepting  the  map  constructed  from  the  294  points  as  the 
closest  approximation  to  the  actual  distribution  of  rainfall  which  the  data  can 
yield,  and  the  map  is  accordingly  reproduced  here  and  used  in  the  following 
discussion. 

Adopting  the  map  of  average  rainfall  1868-1907,  preparwi  by  the  second 
method,  as  representing  the  normal  distribution  of  rain  over  the  Exe  valley  and 
its  surroundings,  we  are  in  a  position  to  discuss  the  telation  of  precipitation  to 
the  configuration.  As  was  to  be  expected,  the  heaviest  rainfall  occurs  on  Dartmoor, 
where  a  wide  area  round  Princetown  has  certainly  more  than  70  inches  per  annum. 
So  fir  as  can  be  judged,  the  wettest  part  of  Dartmoor  lies  to  the  south  of  tbe  highest 
jtoint ;  but  the  absence  of  records  on  the  northern  slope  of  the  moor  makes  the 
exact  position  of  the  higher  isohyets  somewhat  uncertain.  The  runfall  diminishes 
rapidly  in  all  directions,  and  the  extreme  western  point  of  the  Greedy  valley  just 
touches  the  45-inch  line.  The  diminution  of  rainfall  is  least  rapid  towards  the 
east,  but  this  is  seen  chiefly  in  the  wide  sweep  of  the  isohyets  of  40  and  35  inche.-? 
towards  the  Great  Haldon  ridge  south  of  Exeter. 

The  hills  of  East  Devon  between  Honiton,  Axminster,  and  Chard  precipitate 
a  relatively  high  rainfall,  the  isohyet  of  40  inches  including  a  large  area  which 
stretches  into  the  eastern  end  of  the  Culm  valley,  and  may  possibly  be  found 
by  additional  observations  to  extend  as  a  narrow  neck  to  the  wet  area  of  Exmoor. 
Probably  rainfalls  as  liigh  as  45  inches  will  be  found  near  Stockland,  but  the  data 
do  not  permit  of  this  being  shown  on  the  map.  It  apfiears  that  the  very  wet  area 
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MEAN  RAINFALL 


MEAN  RAINFALL 


1898-1907 


SCALE  OF  MILES 
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oil  Dartmoor  is  elliptical  in  outline,  with  the  long  axis  directed  north  and  south ; 
the  smaller  and  less  marked  wet  ^latch  in  the  east  is  roughly  circular  in  outline, 
and  both  of  these  lie  practically  outside  the  valley  of  the  Exe  so  far  as  their 
influence  on  the  volume  of  water  reaching  the  river  is  concerned. 

The  third  wet  region  dominates  the  Exe  valley,  and  stretches  in  a  long  ellijiee 
with  the  longer  axis  directed  from  west-north-west  to  east-south-east  over  Exmoor. 
The  isohyet  of  40  inches  probably  just  reaches  the  northern  comer  of  the  Culm 
valley,  crosses  the  Exe  valley  in  an  east-and-west  direction  midway  between 
Tiverton  and  Bampton,  and,  sweeping  far  to  the  west,  returns  along  the  northern 
slope  of  Dartmoor  to  cross  the  south-western  extremity  of  the  Greedy  valley.  So 
far  as  the  excellent,  though  rather  scanty,  records  on  Exmoor  show,  the  wettest 
portion  has  somewhat  more  than  65  inches  over  about  8  square  miles  surrounding 
the  source  of  the  Burle,  and  the  rainfall  diminishes  as  the  valley  widens  at  the 
rate  of  about  5  inches  in  3  miles  for  12  miles  down-stream,  and  then  much  more 
slowly.  The  Exe  valley  below  Tiverton,  and  the  whole  valleys  of  the  Culm  and 
(Jreedy,  belong  to  the  central  area  of  moderate  rainfall,  averaging  about  37  inches, 
and  sheltered  from  all  winds  except  those  from  north-west,  south-east,  and  north¬ 
east  by  land  that  is  substantially  higher ;  but  the  drainage  from  one  only  out  of  the 
three  intercepting  high  land-masses  finds  its  way  into  the  Exe.  This  fact  con¬ 
siderably  simplifies  the  rigimt  of  the  river,  which  is  dependent  mainly  on  the 
heavy  rains  of  Exmoor  so  far  as  its  average  flow  is  concerned. 

The  calculation  of  the  total  volume  of  water  which  falls  as  rain  in  an  average 
year  can  be  made  from  the  average  map  in  two  separate  ways.  For  convenience 
in  dealing  with  two  sets  of  mean  values  it  is  well  to  have  two  words  to  avoid 
confusion,  and  I  have  found  it  useful  to  use  the  word  “average”  for  the  mean 
of  a  long  series  of  yearly  values,  and  “  general  ”  for  the  mean  at  a  large  number 
of  points  uniformly  distributed  over  a  surface.  Thus  the  general  rainfall  of  the 
valley  of  the  Exe  is  the  mean  depth  at  which  the  rain  of  a  given  period  would 
stand,  supposing  it  to  remain  as  it  fell  without  running  off,  evaporating,  or  perco¬ 
lating  into  the  soil.  The  average  general  rainfall  is  the  mean  general  rainfall  for 
a  long  series  of  years.  If  the  number  of  points  from  which  an  average  rainfall 
map  is  constructed  be  sufficiently  great,  and  sufficiently  uniformly  distributed,  the 
mean  of  them  aU  would  give  the  average  general  rainfall  of  the  area  represented 
in  the  map.  It  usually  happens,  however,  that  a  map  has  to  be  constructed,  like 
those  of  the  four  decades  for  the  Exe  valley,  from  irregularly  distributed  points, 
the  mean  of  which  might  be  a  totally  misleading  figure  if  used  to  represent  the 
general  rainfalL  In  such  a  case  the  general  rainfall  may  be  best  obtained  by 
measuring  the  areas  between  successive  isobyets,  multiplying  each  area  by  the 
general  rainfall  of  the  zone,  which  is  either  the  mean  of  the  two  isohyets  or  some 
figure  not  greatly  differing  from  the  mean  which  can  readily  be  obtained  by 
inspection,  adding  all  those  volumes  together,  and  dividing  by  the  total  area. 
In  the  case  of  the  average  map  of  the  Exe  valley  the  calculation  has  been  made 
in  both  ways,  utilizing  the  points  from  which  the  map  was  constructed  for  the 
simple  arithmetical  computation,  and  measuring  the  areas  between  the  lines  with 
a  planimeter  on  the  quarter-inch  map  for  the  computation  by  zones. 

The  comparison  of  the  two  methods  is  shown  in  the  following  tables  for  each 
of  the  tributary  basins  and  for  the  whole  valley  above  Exeter,  the  terminal  points 
of  each  basin  being  taken  at  the  position  where  the  river-gauges  are  fixed,  so  that 
a  comparison  with  the  stream-flow  can  be  made  when  required : — 
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I 

f 

I 


TAItLE  I. 


Rainfall  in  the  Neiohboubhood  or  the  River  Kxe. 


c 

Duration  of  record. 

Rainfall 

2-s 

- 

Sutioli. 

Firat 

Ijiat 

No. 

of 

Arith¬ 

metical 

Meana  for  decadee. 

year. 

years. 

mean. 

I. 

II. 

III. 

IV. 

** 

feet. 

itis. 

ina. 

ilia. 

ina. 

ins. 

Tpignmoutb,  Woodway . 

235 

1879 

1890 

12 

33  59 

— 

34*80 

30*90 

— 

,,  BuanicUff . 

1  lawlUb.  Great  Oak  Park 

26U 

1890 

1907 

18 

31*46 

— 

— 

31*60 

31-24 

120 

1876 

1889 

14 

35-78 

36-90 

35  66 

31*20 

'  budleigb,  Ideford  . 

3UU 

1887 

1907 

21 

33-87 

36-10 

34*34 

34*44 

UliDgtoD,  Uiddlecott  Houee  .. 

649 

18C8 

1897 

30 

47-88 

48-60 

51*30 

46  50 

-t 

liovey  Tiibxy,  Colebaya 

415 

1886 

1907 

21 

44  56 

— 

48*90 

44-92 

46-40 

93 

1868 

1884 

i> 

45-93 

46  26 

43*40 

_ 

• 

('1880 

1881  ^ 

I’rincetowii  . 

I36U 

)  1886 
\  1893 

1889  I 
1894  / 

20 

76-55 

- 

76-20 

76-90 

78-33 

(  1896 

1907  j 

„  Cowaic  valley 

1352 

1880 

1907 

28 

72  37 

78-10 

73-74 

68*26 

l  .xmoutb,  Nidderdale  . 

51 

1893 

1907 

15 

27-72 

— 

28*50 

27-21 

„  Mamhead  . 

467 

1892 

1904 

13 

38  52 

- 

_ 

38-40 

38*00 

Torquay  Water  Worka,  Truabam 

32-3 

1865 

1907 

23 

36-71 

40*10 

37-42 

36*29 

Tottlfurd 

718 

1861 

1904 

24 

41*13 

43*50 

42*40 

40-20+ 

..  ..  n  Bullatun 

928 

1906 

1908 

3 

37-77 

42*30 

•.  >,  Mardon 

83$ 

1904 

1907 

4 

37  58 

— 

39-70 

..  ..  »  Keiinick 

842 

1890 

1907 

18 

40  38 

40-97 

39*62 

Moretoobampatead  . 

6U0 

1902 

1907 

6 

42*12 

— 

— 

41-00 

Cbagford,  French beare . 

950 

1007 

190$ 

3 

52*50 

— 

— 

— 

56  60 

„  Batwortby  . 

1250 

1865 

1890 

12 

59  42 

— 

65-90 

60*46 

— 

„  Dartmoor  Sanatorium 

150 

1905 

1908 

4 

43-24 

— 

47-80 

lindlelgb  Salterton,  Ravenabaw 

50 

i  1887 
(1901 

1698) 

19021 

14 

28-55 

- 

30  70 

29-86 

29-20 

80 

1868 

1880 

23 

32*34 

35-40 

32-70 

29  80 

-  + 

Keotou,  Soutbtowii  Houae 

56 

1890 

1907 

18 

33-36 

33-50 

34-00+ 

i’owderham  Caatle  . 

57 

1875 

1887 

13 

35*39 

37  30 

33-90 

_ 

—  t 

Kenn,  Cbapel  Court  . 

126 

1908 

1008 

1 

25*53 

— 

— 

— 

33-70+ 

Kaat  Budlcigh  . 

M 

1874 

1890 

16 

33*78 

35*40 

33-81 

30  60 

„  „  Bicton 

90 

1689 

1»<7 

19 

29-76 

— 

30-20 

29-63 

^itbnoutb,  Sidmount  . 

149 

1870 

1907 

38 

32-01 

32'70 

33*52 

31-17 

30-18 

Topabam,  Clyat  St.  George 

76 

1868 

1884 

17 

33-65 

33-73 

32-60 

— 

— 

Exeter,  Ide  . 

90 

1007 

1907 

1 

34-61 

— 

\  — 

36  10 

'eatoD,  White  Cliff  Glen 

125 

1871 

1881 

11 

38-27 

37-00 

30-20 

—  + 

l.yme  Regia,  Clevelanda 

465 

1870  , 

1907 

38 

35*18 

37  35 

36-44 

34  48 

32-4-2 

Aylecbeare,  Koaamondfurd 

220 

1904  ' 

1908 

5 

29-00 

— 

31  60 

Kxeter,  St.  Tbomaa  . 

65 

1902 

1907 

6 

32-73 

— 

— 

33-10 

„  Manaton  terrace 

165 

1868 

1904 

37 

32-06 

35*84 

32  20 

-29-11 

29-20 

„  Heavltree  . 

175 

1899 

1906 

8 

31*51 

— 

— 

— 

30*80 

„  St.  I.«onaid'a  road 

110 

(1883> 

0886 

18841 

6 

29-80 

— 

32*80 

31-6C 

— 

„  Lyndhurat  road . 

140 

1891 

1894 

4 

31-25 

_ 

30-60 

_ 

„  D.  &  K.  loatitution 

155 

1888 

1907 

40 

31-55 

34-80 

.12*30 

29*48 

29*63 

H  Elmfleld . 

100 

1899 

1907 

9 

28*22 

... 

28  60+ 

Cheriton  Biab<m . 

<  Ikehampton,  Oaklanda . 

5T5 

1907 

1808 

2 

29-62 

_ 

32-40 

50U 

1870 

1907 

38 

46  95 

5U-29 

47  66 

45*10 

44  85 

^preyton . 

735 

1903 

1908 

4 

33  83 

— 

— 

34*10 

Broad  Clyat,  BrockhiU  ... 

80 

0882 

Ie79j 
1907  ( 

28 

•28-38 

- 

31-00 

29*10 

‘28  41 

Newton  St.  Cyrea . 

115 

1!HI4 

1908 

5 

3»  43 

_ 

_ 

_ 

31-50 

CptoD  Pyne  . 

213 

1903 

1907 

5 

33*23 

_ 

— 

_ 

33*10 

UrtiDpford  Speke . 

*  reiiton,  Newcombet  ... 

140 

1868 

1891 

24 

35  19 

36  91 

34*51 

31-70 

_ 

251 

1904 

19u6 

3 

32  0*i 

_ 

— 

34*40 

„  Okefleld . 

325 

1905 

1908 

4 

28*04 

— 

— 

32-50 

SilvertoD,  Klllerton  . 

161 

1904 

19u7 

4 

27*10 

_ 

_ 

_ 

28-50+ 

Wilmington.  Haddon  Comer  ... 

400 

1904 

1908 

5 

34*36 

_ 

_ 

— 

35  50 

.ixmlnater . 

138 

1882 

1893 

12 

35-24 

39-00 

35  50 

—  + 

Moniton,  Gittlaham  . 

_ 

1868 

1883 

16 

41-16 

40  84 

39*30 

— 

„  Feniton  court . 

229 

1889 

1892 

4 

32  51 

— 

_ 

33  90 

.... 

„  St.  CyruB  . 

1907 

1907 

1 

36*51 

_ 

_ 

35*90 

Ivedon . 

430 

1889 

1900 

12 

32*59 

33  69 

31*80 

„  Combe  Raleigh 

aSOU 

1902 

1907 

6 

36*90 

36-60+ 

iUlberletgb,  BroomfoiM  Manor 

4M4 

1882 

1897 

16 

40  94 

43-00 

39-67 

_ 

Zeal  Monacborum  . 

600 

1870 

1N79 

10 

41*63 

41-11 

40*90 

_ 

_ 

.Stockloigb  romeroy  . 

340 

1895 

1907 

13 

32*84 

— 

— 

32-20 

33*01 

*  Decade  I.  =  isea-islf  ;  II. 

=  1878' 

1887  ;  111 

=  IHU8' 

1897; 

IV.  =  1888-1907 

f  A  Might  correction  hM  been  applU<l  ftt  tbin  fitatioii,  on  account  of  the  tieight  the  rain-gauge  above 
ground  conaiderably  exceeding  1  foot. 
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1 

station. 

It 

II 

X 

Duration  of  record. 

Arith¬ 

metical 

mean. 

Rainfall 

First 

year. 

Last 

year. 

No. 

of 

years. 

I.  ' 

eaii#  for  deoulee 

11.  III. 

IV. 

feet. 

ins. 

ins. 

ins. 

ins. 

ins. 

Clyst  Hydon  . 

‘iOO 

1868  ' 

1880 

13 

33-97 

34  47 

31  70 

_ 

Bradninch,  Strath  t'aitn . 

159 

1868 

188-d 

15 

33-91 

33*93 

31*80 

_ 

— 

35U 

1868 

1873 

6 

35-08 

38-00 

— 

_ 

„  Vicarage  . 

316 

1877  1 

1887 

11 

37-07 

41*10  ' 

36*26 

_ 

Broadhemborj  . 

400 

1868 

1873 

6 

33  68 

36*50  { 

Chard,  Tatwortb . 

347 

1903  , 

1907 

6 

41-94 

***  1 

40-40 

„  Cricket  St.  Thomas 

400 

1868 

19U7 

40 

39-72 

44*15 

39  59 

38-59 

36-54 

Cnllompton  . 

303 

1881  ; 

1907 

27 

34-29 

—  1 

36-24 

33*72 

33-72 

Duokeiawell  Abbey  . 

800 

1907  ; 

1908 

2 

35  43 

39-10 

Heanton  Satcbvilie  . 

333 

1885  ' 

1907 

33 

37-98 

42*80 

37*89 

37-77 

itolton,  Hiiliers . 

380 

1907 

1908 

2 

33-44 

^  j 

36  70 

Choimleigb,  Eggesford . 

400 

1871 

1877 

7 

42-21 

40*20 

_ 

_ 

Witberidge  . 

600 

1891  ' 

1894 

4 

39-77 

38*30 

Tiverton,  Rose  Bank  . 

280 

1876 

1887 

12 

41-33 

39-50 

4*2*29 

K  Higbfleld  . 

450 

1903 

1907 

5 

41-60 

— 

— 

40-60 

„  BroomhiU  . 

380 

i  1883 
11897 

1894  i 
1907  f 

23 

36-96 

41-00 

37  30 

35  54 

t  Ivy  Piace  l 

”  I  St.  Peter's  Street! 

370 

1880 

1907 

28 

36-56 

40-90 

37*70 

37-40+ 

„  Exe  Vilia  . 

230 

1873 

1878 

6 

42-95 

39*80 

39-40 

„  Springfield  . 

300 

1868 

1075 

8 

41-13 

43-00 

Halberton . 

240 

1906 

1908 

3 

31-47 

34-00 

Uffcnime,  BuUmoor  . 

380 

1903 

1907 

6 

34-21 

• 

34-20 

Tiverton,  Cbevitbome  . 

510 

1872 

1873 

2 

47-56 

40*50 

Lozbear  . 

1874 

1874 

1 

34-76 

34*20 

— 

_ 

Otterford,  Otterbead  . 

735 

1894 

1903 

10 

39-17 

_ 

37  50 

37-60 

Chnrchstanton  . 

800 

1883 

1884 

2 

41-75 

_ 

39-50 

_ 

Hlagdon  Hill  reservoir . 

588 

1894 

1907 

14 

35-78 

33*90 

36-H9 

Leigh  Hili  reservoir  . 

635 

1894 

1907 

14 

34-45 

33*00 

34-42 

,,  Coart  . 

350 

1903 

1907 

6 

34-04 

— 

— 

— 

33-30 

Torrington,  Little  Silver 

400 

n877 

0692 

1890) 
1907  f 

30 

41-18 

42-70 

43-82 

38-98 

40  06 

„  Stevenstone 

420 

1880 

1907 

28 

41-13 

43  50 

39  66 

41-03 

Kackenford,  Cmwysbaye 

400 

1894 

1894 

1 

46-65 

_ 

_ 

40-60 

_ 

Mesbaw  . 

473 

1869 

1877 

10 

41-99 

41-99 

Romansieigb  . 

590 

1900 

1906 

7 

37 -»9 

_ 

37-10 

Rose  Ash . 

650 

1870 

1894 

25 

40  55 

43  24 

39-28 

38-3U 

— 

Hampton,  Cove . 

450 

1868 

1887 

20 

42-90 

44-41 

41  40 

_ 

... 

Huntsham  Contt . 

640 

1874 

1907 

34 

45  21 

47*30 

45  62 

44  66 

42  45 

Wellington,  The  Avenue 

354 

1893 

1906 

14 

30-85 

30-30 

30-40 

„  Windwhietie  House 

300 

1894 

1896 

3 

32-90 

31-70 

„  Sannyside . 

- 

U88U 

(1890 

1887) 

1894! 

13 

32-41 

— 

32-2U 

32-90 

— 

Bampton,  Wonham  . 

530 

1898 

1907 

10 

39-23 

— 

39  23 

400 

1868 

1871 

4 

39  46 

45  70 

_ 

Kzebridge . 

400 

1908 

1908 

1 

35-68 

42-60 

chittlebirabolt  . 

500 

1903 

1904 

3 

44-43 

38*20 

Taunton,  Qatchell  House 

160 

1907 

1907 

1 

29  88 

28  90 

„  Claremont  . 

80 

1891 

1901 

11 

27-34 

— 

•27*20 

26*50 

n  Linden  Grove . 

70 

1900 

1907 

8 

27-59 

27-30 

,,  Ashieigh  . 

78 

1900 

1907 

8 

26  82 

— 

_ 

_ 

26*60 

,,  . 

80 

1893 

1894 

2 

28-26 

26-4U 

_ 

,,  Fnllands  School 

— 

1868 

1883 

16 

29  63 

29*40 

28-20 

1  ^ 

Milverton,  Olands  . 

330 

1903 

1906 

4 

34-79 

34  *20 

„  The  Nook  . 

265 

1898 

1904 

7 

33-49 

_ 

_ 

32*00 

„  The  Lodge  . 

198 

1880 

1897 

18 

34-66 

— 

37  36 

33-33 

,,  Spring  Grove 

500 

1897 

1907 

11 

35-40 

— 

_ 

34  30 

35-04 

Tannton,  .staplegrove  . 

Norton  FitxWarrrn  . 

108 

1902 

1905 

4 

30-59 

_ 

29’60 

'  140 

1888 

1894 

7 

31-59 

'  32-00 

Wivellsoombe,  Wytbycombe 

House  . 

800 

1878 

1883 

6 

42-30 

— 

39  60 

Wivellscombe  . 

— 

1868 

1881 

14 

36  27 

36-75 

34-30 

_ 

— 

liaise.  The  Houut  . 

354 

(  1894 
(1906 

1903) 

1907! 

12 

33  64 

— 

— 

32-00 

32-10 

„  Rectory  . 

345 

1877 

1882 

6 

36  33 

34  30 

33*30 

_ 

_ 

.,  . 

300 

1884 

1891 

8 

30-20 

— 

33-50 

30  40 

1  "" 

Fitxhead  . 

297 

( 1880 
)  1886 

1884) 

1890! 

10 

34-31 

— 

37  00 

33-10 

1  „ 

.'oath  Molton,  East  .street 

430 

1874 

1902 

29 

43  44 

45  60 

44-32 

42-54 

40-30 

. 

450 

1903 

1907 

5 

46  43 

— 

— 

— 

44-90 

•  Dec«le  I.  =  1868-1877 ;  II.  =  1878-1887 ;  III.  =  1888-1887  j  IV.  =  1898-1807. 

f  A  Plight  correction  hu  been  a|>|ilieil  at  this  station,  on  iccuuut  of  the  height  of  the  rain-gauge  abuve 
ground  cousiderabljr  exceeding  1  foot. 
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1 

r  1 

Duration  of  record. 

Rainfall. 

StsUon. 

First 

Last 

No. 

Aritb- 

Means  for  decades.* 

year. 

years. 

meau. 

I. 

11. 

HI. 

feet. 

ins. 

ins. 

Ins. 

ins. 

s«)iith  Molton  . 

515 

1H94 

1900 

7 

43-66 

_ 

44  10 

„  Cutle  Hill  (cbool 

363 

1890 

1907 

18 

42-35 

— 

— 

42*10 

..  ..  ..  gardens 

317 

41868 

Ue99 

1893  ( 
1907  ) 

35 

44-24 

49-00 

45-00 

43-50 

K  ist  Anstey  . 

... 

740 

1906 

1908' 

3 

42-85 

_ 

— 

— 

Skilgata  . 

... 

760 

1876 

1882 

7 

51-13 

46  60 

46*10 

— 

y.lland  . 

... 

674 

1906 

1908 

3 

49  11 

_ 

— 

West  Buckland  Hector,... 

... 

1889 

1889 

1 

40-60 

— 

— 

44-50 

»  „  Count,  school 

650 

1884 

1888 

5 

43-86 

— 

48  10 

44-60 

li  irnstaple . 

... 

31 

1868 

1907 

40 

38-10 

42-05 

41  26 

33-14 

V,  iDsfoM . 

... 

630 

1897 

1907 

11 

50-30 

— 

— 

47-40 

0  >tbel.tone  House 

... 

500 

1875 

1907 

33 

35  49 

37-00 

36  12 

35  91 

North  I’etherton . 

... 

122 

1899 

1907 

9 

39  82 

— 

— 

— 

Kiimore  Park  . 

268 

1895 

1901 

7 

31-45 

— 

33-00 

Kridgwater  . 

... 

30 

1888 

1907 

20 

27  •79 

— 

28*28 

Stoke  Rivers  . 

... 

767 

1906 

1908 

3 

44-02 

— 

— 

1  ration  Fleming . 

... 

1898 

1898 

1 

48-83 

— 

1-  xford  Rector,  . 

... 

905 

1875 

1890 

16 

54  10 

56  80 

54  25 

47  10 

,•  North  Ley 

... 

lOOO 

1904 

1007 

4 

42-57 

— 

Mmonsbath  . 

... 

1080 

1899 

1907 

7 

69-07 

.. 

— 

t  ballacombe  . 

... 

825 

1901 

1907 

7 

63-86 

— 

— 

— 

-Arlington  Court . 

... 

613 

1871 

1907 

37 

54-08 

55*15 

53  68 

51  02 

Williton,  Aller  farm 

190 

1904 

1907 

3 

30  31 

— 

llolford,  WooiUands  House 

391 

1895 

1907 

13 

32-03 

— 

33-60 

W  atchett.  Old  Cleeve 

... 

200 

1885 

1885 

1 

38  15 

— 

39-90 

_ 

Ouantocksbead,  St.  Audries 

... 

250 

1898 

1907 

10 

28  04 

— 

— 

Pawlett  . 

... 

46 

1895 

1904 

10 

28-28 

_ 

29-00 

Stockland  Bristol . 

... 

65 

1898 

1907 

10 

27-95 

... 

— 

... 

Punster,  Kiiowle . 

... 

267 

1889 

1895 

7 

35-10 

35*00 

The  Prior, 

... 

150 

1874 

1881 

8 

36-94 

37  10 

32-70 

„  Alcombe 

... 

85 

1901 

1906 

6 

<  29-28 

- 

_ 

Minehesd,  Blair . 

... 

75 

1889 

1891 

3 

28-89 

_ 

-29-40 

„  . 

... 

50 

1895 

1899 

5 

31  02 

— 

.. 

30*60 

„  Marlansleigh 

... 

45 

i  1905 

1908 

4 

27  39 

— 

— 

—  1 

I'sRacombe  . 

... 

795 

1888 

1907 

20 

47-07 

... 

— 

46  00 

Porlock  . 

175 

1877 

l’*83 

4 

62-51 

50  50 

48-00 

Allerford.  Lynch  Mead  ... 

... 

100 

1  1907 

19u7 

1 

31-06 

.. 

.. 

Porlock,  Bossington 

44 

1904 

1906 

3 

30-49 

— 

— 

„  Ashley  Combe ... 

200 

1884 

1888 

1  4 

42-24 

... 

48-20 

40-10 

l.^mmoutb,  Glenthome  ... 

... 

93 

1874 

191  0 

! 

45*16 

49-40 

45-78 

41-47 

Msrtinhoe . 

... 

1  808 

p874 

1879  1 
1907  f 

14 

46  73 

52  60 

44  00 

— 

l.yntOD,  Lee  Abbe, 

... 

;  320 

1878 

1907' 

1 

38  10 

,  43-70 

37  97 

35-18 

„  Girynallt 

1  284 

1894 

1907 

10 

4301 

1  ^ 

_ 

— 

Lynmoutb,  Rock  Hoiue 

... 

1  3U 

1898 

1907 

10 

39  95 

_ 

_ 

— 

Burnham . 

... 

1  " 

1868 

1880 

13 

30-26 

79  80 

IV, 

i09. 

41-50 

43-27 

43’4(H‘ 

45-80 

52-00 


35'9t 
4991 
3229 
29  50 
30-30 
27  31 
44-70 
52-00 

40-90t 

60-50 

03-40 

54-24 

33*90t 

32  70 


28-04 
27  76 
27-95 


29- 40 

32-90 

30- 30 
50-00+ 

32-40 

32-30 


40  10 
44  90+ 
38-05 
43  01 
39  95 


Table  II. — Mean  Annual  Rainfall  of  Exe  Valley,  186H-1907. 


1 

Area 

Map  I. 

Map  11. 

Map  III. 

Map  IV. 

Map  VI. 

River-basin. 

sq. 

10  yrs. 

10  yrs. 

10  yrs. 

lo  yrs. 

40  yrs. 

miles. 

1868-77.  j 

1878-87. 

1888-97. 

1898-117. 

1*^68-1907. 

in. 

in.  t 

in. 

■  In. 

in. 

Exf,  bfluw  Bnimpfurd  Sjteki- 

•J1 

362 

33-5 

309 

300 

325 

„  ubiivc-  „  „ 

241-5 

40-7 

48-3 

44  8 

450 

470 

,,  whole  . 

•2.50« 

49  3 

47-8 

443 

44-5 

464 

Culm,  below  Silverton 

65 

:44-8 

34  1 

32  0 

30  1 

1  325 

„  above  „ 

101-8 

395 

37-8 

354 

35-0 

37-0 

„  whole . 

108-3 

392 

37  6 

;«-2 

347 

367 

Greedy  „  . 

10-20 

1  39-3 

366 

338 

33-8 

36-1 

Exe.  above  Exeter  (bv  map) 

460  9 

447 

429 

399 

398 

418 

„  „  „  (by  77  points) 

448 

432 

39-8 

402 

42-0 

*  Decide  1.  =  1868-1K77  ;  II.  =  1878-1887 ;  III.  =  1888-1897 ;  IV.  =  1898-1907. 

+  A  Blight  correctiou  hu  been  applied  at  this  station,  on  account  of  the  height  of  the  ralii-gaugc  above 
ground  considerably  exceeding  1  foot. 
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The  areas  giveu  in  the  table  are  the  means  of  the  plaiiimeter  measurements  on 
the  five  maps,  which  were  separately  measured  on  the  scale  of  4  miles  to  an  inch ; 
they  are  merely  convenient  working  figures,  not  to  be  taken  as  of  high  accuracy. 
Where  exact  measurements  are  required,  the  precise  determinations  of  area  from 
the  large-scale  maps  will  of  course  be  used. 

Table  III  compares  the  areas  of  the  zones  between  successive  isohyets  in  the 
Exe  valley  as  a  whole,  f.e.  above  Exeter,  for  each  of  the  decades  and  for  the  whole 
period  of  forty  years. 


Table  III. — Abeas  or  Exe  Valley  with  Rainfall  or  DirrERENT  Amounts  in 
Successive  Decades  and  on  the  Average  or  Forty  Years. 


Period. 

Below  ' 
30  ins. 

30-3S 

inches. 

3S-40 

inches. 

40-45 

inches. 

45-50 
inches.  | 

50-55 

inches. 

55-00 

inches. 

Above 

60  ins. 

Whole 

Kxe 

vslley. 

1868-1877 

sq.  miles. 

sq.  miles. 
10*5 

sq.  miles. 
187*6 

sq.  miles. 
110*3 

sq.  miles. 
40*0 

sq.  miles. 
19*3 

sq.  miles.' 
64*0  1 

sq.  miles. 
29*2 

sq.  miles. 
460*9 

1878-1887 

— 

60*6 

1763 

87*8 

34*9 

50*9 

19*6 

30*8 

4609 

1888-1897 

6*6 

1692 

105*5 

82*0 

46*1 

172 

1.5*1 

19*2 

460*9 

1898-1907 

13*2 

1725 

114*4 

61*9 

34*7 

254 

131 

25*7 

460  9 

1868-1907 

— 

869 

184*4 

70*9 

356 

369 

20*4 

25*8 

460  9 

Both  tables  agree  in  showing  a  diminution  of  rainfall  and  an  increase  of  the 
area  with  lower  rainfalls  from  the  earlier  to  the  later  decades ;  but  before  entering 
upon  the  question  of  the  changes  in  rainfall  with  time,  we  should  consider  the 
average  condition  which  must  be  taken  as  a  basis  for  comparison. 

The  average  rainfall  of  the  Exe  valley,  as  shown  on  the  map  for  the  forty 
years  1868-1907,  is  nowhere  less  than  30  inches;  but  271*3  square  miles  have 
a  rainfall  less  than  40  inches,  106*5  square  miles  a  rainfall  between  40  and 
50  inches,  and  83*1  square  miles  a  rainfall  greater  than  50  inches;  the  general 
rainfall  for  the  whole  area  being  41*8  inches,  or,  to  use  the  convenient  round 
number,  42  inches.  An  inch  of  rain  over  1  square  mile  is  equal  to  14,479,000 
gallons  of  water ;  hence  41*8  inches  over  460*9  square  miles  is  equal  to  280,281*6 
million  gallons  per  annum,  or  to  an  average  daily  volume  of  768  million  gallons. 
Although  this  volume  of  water  falls  upon  the  Exe  valley,  the  amount  carried  off 
by  the  river  must  be  less  by  the  amount  evap^jrated  or  percolating  through  the 
ground  below  the  bed  of  the  stream.  It  is  one  of  the  main  objects  of  the  work  of 
the  committee  to  determine  what  that  amount  may  be ;  but  a  common  assumption 
is  that  it  is  something  in  the  neighbourhood  of  16  inches,  and,  if  that  be  so,  the 
annual  flow  of  the  river  should  be  about  173,508  million  gallons,  and  the  average 
daily  flow  at  Exeter  about  475  million  gallons,  t.e.  19,790,000  gallons  per  hour,  or 
882  cubic  feet  per  second.  As  the  cross-section  of  the  river  at  Exeter  at  mean  level 
is  1204  square  feet,  it  follows  that  the  mean  velocity  of  the  stream,  if  the  assumed 
evaporation  is  correct,  would  be  2640  feet,  or  half  a  mile  per  hour. 

From  Table  II  the  proportion  of  the  total  volume  of  water  falling  on  each  of  the 
three  main  basins  can  readily  be  calculated,  and  this  is  expressed  in  the  convenient 
units  of  square-mile-inches  in  Table  IV,  and  in  the  form  of  a  percentage  of  the 
whole  volume  in  Table  V.  The  latter  table  shows  that,  while  each  of  the  three 
subordinate  basins  did  in  some  decades  contribute  a  slightly  larger,  and  in  others 
a  slightly  smaller,  proportion  of  the  whole  volume  of  rainfall,  the  variation  was  not 
great,  and  never  deviated  appreciably  from  the  proportions  shown  by  the  dO-years’ 
average,  viz.  60*4  per  cent,  for  the  Exe,  20*6  for  the  Culm,  and  19  per  cent,  for  the 
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Creedy.  S^ieaking  roughly,  the  Culm  and  Greedy  receive  an  equal  volume  of 
rainfall  over  their  basins,  and  the  Exe  three  times  as  much  as  either,  the  Kxe 
being  the  preponderating  i^artncr  to  the  extent  of  3  to  2. 


Table  IV. — Volume  of  Mean  Annual  Rainfall  of  Exe  Valley, 
1868-1907. 


Rlver-bsiln. 

Map  I. 

1 0  years 
18«S-h7. 

Map  II. 

1 0  years 

Map  III. 

10  years 
lr8S-»7. 

Map  IV.  '  Map  VI. 

10  years  10  years 

1898-07.  1  1  08-07. 

sq.  iLile-iL. 

(iq.  luile-in. 

a<|.  mile-in. 

sq.  mile-in.  s.i.  mile.in. 

Exe  below  Brampford  Speke  ... 

330 

300 

280 

270  290 

„  above  ., 

12.020 

11,670 

10,840 

10,870  11,330 

„  whole  . 

12,350 

11,970 

11.120 

11,140  ll.t;20 

Culm  below  Silverton . 

'  220 

220 

210 

2(M»  210 

.,  above  . . 

4,020 

3,850 

3,610 

3..560  3,7* » 

„  whole  . 

4,240 

4.070 

3,820 

3,760  3.970 

Greedy . 

4,010 

3,730 

3,450 

3,440  3,680 

Exe  above  Exeter  (by  map)  .. 

20,600 

19,770 

18,390 

18,340  19.270 

Table  V. — Pkbcentaoe  Volume  of  Mean  Annual  Rainfall  of  Exe 
Valley,  1868-1‘.K)7. 


River-basin. 

1868-77.  1 

II. 

1878-87. 

111. 

l8'<8-97. 

IV. 

1898  07. 

VI. 

1868-07. 

Exe  below  Brampford  Speke  ... 

16 

1-5 

15 

15 

1‘5 

,,  above  ,,  ,, 

58-4 

590 

59-0 

592 

.58-8 

„  whole  . 

600 

60-5 

605 

60-7 

60-3 

Culm  below  Silverton . 

11 

11 

IT 

IT 

IT 

„  above  . . 

19-5 

195 

196 

19-4 

19-5 

„  whole  . 

20-6 

20-6 

20-7 

20-5 

20-6 

Creedy . 

19-4 

189 

18-8 

188 

191 

Exe  above  Exeter  . 

1000 

1000 

1(H)0 

1000 

100  0 

Table  VI  takes  the  volume  of  the  total  precipitation  of  the  average  of  forty 
years  as  100,  and  expresses  the  proportional  volume  of  rainfall  of  each  of  the  three 
tributaries  as  percentages. 


Table  VI. 


1. 

II. 

III. 

IV. 

VI. 

1868-77. 

1878-37. 

1888-97. 

1898-1907. 

1868-1907. 

Exe 

106 

103 

95 

95 

100 

Culm 

107 

102 

96 

95 

1)H) 

Creedy 

109 

101 

94 

94 

100 

Total  ... 

107 

103 

95 

95 

100 

This  shows  that  the  first  two  decades  dealt  with  had  a  general  rainfall  respec¬ 
tively  7  and  3  per  cent,  above  the  average,  the  last  two  5  jier  cent,  below  the 
average,  for  the  forty  years.  From  the  first  three  decades  it  would  ajipear  that  the 
rainfall  was  steadily  diminishing,  but  the  fourth  decade  shows  that  the  diminution 
had  ceased.  There  is  no  doubt  that  all  over  the  British  IsUs  there  was  a  spell  of 
No.  VI. — December,  1909.]  2  x 
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very  wet  years  in  the  late  seventief  and  early  eighties,  and  a  spell  of  drier  years  in 
the  nineties  of  last  century,  but  there  is  no  reason  why  another  spell  of  wet  years 
should  not  be  expected  to  preserve  the  balance. 

The  variations  from  one  year  to  another  are  of  course  much  greater  than  the 
variations  of  the  mean  of  consecutive  decades,  but  in  the  absence  of  a  large  number 
of  stations  running  through  the  whole  period,  they  are  not  so  easy  to  ascertain. 
The  method  we  have  adopted  in  order  to  overcome  the  deficiency  of  short  records 
is  as  follows.  There  are  for  each  of  the  larger  tributary  basins  several  records 
which  run  through  a  whole  decade,  and  a  sufficient  number  of  these  is  selected  to 
give  a  representative  distribution.  The  percentage  which  each  year’s  rainfall  forms 
of  the  ten-year  mean  at  that  station  is  calculated,  and  the  mean  percentage  at  all 
the  stations  for  each  year  is  taken  as  representing  the  mean  of  the  basin.  This  is 
done  for  each  decade,  and  these  percentages  are  then  corrected  to  a  common  standard. 
This  is  done  by  taking  the  percentage  which  the  general  rainfall  for  each  decade  as 
determined  from  the  maps  makes  of  the  average  general  rainfall  taken  from  the 
combined  map  for  forty  years,  and  re-calculating  the  years  of  each  decade  so  that, 
while  preserving  the  same  ratios  inter  se,  they  yield  a  mean  equal,  not  to  100,  but 
to  the  percentage  greater  or  less  than  100  which  the  decade  forms  of  the  general 
mean.  All  the  figures  then  express  percentages  of  the  average  general  rainfall,  and 
they  are  given  in  Table  VII  for  each  of  the  three  divisions,  and  for  the  Exe  valley 
as  a  whole.  In  calculating  the  general  ratios  for  the  valley  as  a  whole,  the  ratios 
of  the  Exe  above  Brampford  Speke  have  been  given  twice  the  weight  of  the  other 
tributaries  in  accordance  with  the  area  of  its  valley ;  the  rainfall  calculated  on  the 
basis  of  an  average  general  fall  of  41*86  inches  is  added. 


Table  VII. — Fluctuation  of  Annual  Rainfall  in  the  Exe  Valley,  1868-1007. 


Year. 

Exe  valley. 

Culm  valley. 

Greedy  valley. 

Whole  Exe 
valley. 

1868 

103 

108 

107 

105 

1869 

99 

94 

101 

08 

1870 

68 

71 

74 

70 

1871 

94 

06 

101 

96 

1872 

137 

140 

140 

130 

1879 

95 

94 

90 

96 

1874 

103 

101 

108 

104 

1875 

120 

120 

120 

120 

1876 

119 

124 

123 

121 

1877 

122 

120 

122 

121 

1878 

100 

109 

105 

108 

1879 

102 

105 

103 

103 

1880 

107 

102 

104 

105 

1881 

99 

103 

101 

101 

1882 

135 

129 

129 

132 

1883 

105 

106 

106 

105 

1884 

1  89 

i  87 

90 

80 

1885 

99 

103 

103 

101 

1886 

111 

113 

110 

111 

1887 

73 

68 

68 

71 

1888 

98 

104 

100 

100 

1889 

82 

81 

83 

82 

1890 

88 

90 

91 

80 

1891 

112 

113 

109 

111 

1892 

82 

80 

82 

81 

1893 

92 

89 

86 

90 

1894 

111 

114 

111 

112 

1895 

98 

09 

97 

98 

1896 

81 

80 

78 

80 

[> 
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Year. 

Exe  valley. 

j  Culm  valley. 

Creedy  valley. 

Whole  Exe 
valley. 

1897  ' 

109 

1  111  1 

107 

109 

1898 

90 

89 

88 

1899 

97 

96  1 

99 

97 

1900 

104 

100  i 

98 

102 

1901 

87 

89 

88 

88 

1902 

86 

89 

86 

87 

1903 

130 

128 

123 

128 

1904  . 

97 

97 

100 

98 

1905  ' 

78 

78 

78 

78 

1906 

97 

90 

87 

93 

1907 

92 

94 

94 

1  93 

Average  j 

100 

1  100 

1  100 

100 

The  filial  result  is  given  in  graphic  form  in  the  diagram,  where  the  black 
columns  show  the  relative  total  rainfall  of  the  individual  years  from  1868  to  1907, 
the  average  line  being  ruled  through  horizontally  at  100.  The  diagram  is  graduated 
on  one  side  in  percentages  of  the  average,  and  the  approximate  equivalents  in 
inches,  taking  the  average  as  42  inches,  are  added  on  the  other  side. 

The  relatione  as  brought  out  by  this  diagram  are  extremely  interesting,  the 
more  so  as  the  form  is  exactly  similar  to  that  of  diagrams  constructed  for  other 
large  areas  in  the  British  Isles  *  and  for  individual  stations  in  most  parte  of  the 
country.  The  variations  represente  1  eannot  be  viewed  as  local ;  but,  on  the  other 
hand,  our  present  knowledge  does  not  justify  us  in  saying  that  there  may  not  be 
differences  in  the  phase  and  amplitude  of  the  deviations  between  one  part  of  Great 
Britain  and  Ireland  and  another. 

In  the  Exe  valley  the  years  1870  and  1887  were  the  driest,  1870  appearing 
here  to  have  been  slightly  drier  than  1887,  though  in  most  parts  of  the  British 
Isles  the  driest  year  was  1887.t  Between  those  two  very  dry  years  there  were 
cnly  two  which  fell  below  the  average,  and  these  only  by  a  little.  From  1874  to 
1883  there  were  ten  consecutive  years  all  of  which  were  above  the  average,  and  the 
mean  rainfall  of  these  ten  years  was  12  per  cent,  above  the  average.  From  1888  to 
1905  there  were,  as  in  most  parts  of  the  British  Isles,  six  recurrences  of  groups  of 
three  years,  one  of  which  had  more  and  the  two  following  had  less  than  the  average 
rainfall.  The  remarkable  uniformity  of  this  repeated  sequence  of  one  wet  year 
followed  by  two  dry  years  cannot  be  due  to  chance,  but  suggests  a  definite  cycle  oi 
meteorological  changes  with  a  period  of  very  nearly  three  years.  The  fact  that  this 
periodicity  was  not  apparent  before  1888  prepares  one  for  its  disappearance,  and  that 
appears  to  have  resulted  in  1906.  It  is  difficult  to  imagine  any  set  of  conditions 
which  suddenly  came  into  existence  in  1888  and  suddenly  ceased  eighteen  years 
later,  so  that  we  are  compelled  to  view  the  three-year  period  as  a  physical  fact, 
changes  being  due  to  the  period  being  really  different  from  three  years  by  a  small 
fraction,  or  to  the  superposition  of  some  other  recurring  change  of  different 
period.  It  is  evident  that  by  taking  the  ten-year  groups  with  which  we  have  been 
dealing,  we  have  obtained  the  impression  of  a  progressive  diminution  of  rainfall,  the 
lieriods  running — 

107,  103,  95,  and  95  per  cent,  of  the  average. 

•  See  Water-supply  Memoirs  of  the  Geological  Survey  for  Lincoln,  Suffolk,  York¬ 
shire  (East  Riding),  Northampton,  and  Bedford,  Oxford,  Kent,  Sussex,  Hampshire. 
(Some  of  these  are  not  yet  published.  1909.) 

t  See  H.  R.  Mill,  “  The  Mean  Rainfall  of  the  British  Isles,”  Min.  Proe.  ln«t.  C.E. 
vol.  165  (1903-4),  pt.  i. 
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By  comiuenciDg  in  1872  the  first  three  ten-year  periods  would  be  even  more 
eloquent  of  a  progressive  drying-up  of  the  country — 

112,  99,  94  i)er  cent,  of  the  average. 

Dividing  the  whole  into  eight  groups  of  five  years  each,  we  have  the  means — 

102,  112,  110,  95,  93,  98,  92,  98  per  cent,  of  the  average, 
and  dividing  it  into  ten  periods  of  four  years  each,  we  have  the  successive  figures — 
92, 115,  113,  111,  93,  95’5,  95‘5,  93’5,  101,  93  per  cent,  of  the  average. 
Finally,  taking  three-year  periods,  they  run— 

91  110  115  111  113  98  94  94  94  96  96  101  90 

or  88  113  121  105  113  100  84  94  100  92  96  104  88 

.iccording  as  the  first  year  or  the  last  year  is  omitted  to  make  the  series  complete. 

Viewed  in  all  these  various  groupings,  the  very  high  rainfalls  of  the  years  from 

1872  to  1886  api)ear  to  be  abnormal  features,  following  a  succession  of  years  with 
much  lower  rainfall,  and  followed  in  turn  by  a  succession  of  years  with  lower 
i.iinfall.  Trustworthy  records  do  not  go  far  enough  back  to  enable  us  to  judge 
whether  a  recurrence  of  a  long  series  of  wet  years  is  to  be  expected  in  the  early 
future ;  but  they  are  sufficient  to  show  that  the  diminution  of  rainfall  is  not  pro¬ 
gressive,  but  that  even  the  three-year  grouiMi  tend  to  recur  in  a  succession  of  one 
wet  followed  by  two  dry,  suggesting  a  nine-year  period  superimposed  on  the 
three-year  period. 

The  four  periods  of  nine  years  each  from  1870  to  1905  have  the  mean  values 
108,  102,  94,  97  jier  cent,  of  the  average,  showing  a  distinct  recovery  from  the 
lowest  values,  and  suggesting  that  the  following  nine-year  period  might  rise  above 
the  average  again.  In  any  case,  we  can  see  no  reason  for  supposing  that  there  is 
a  progressive  diminution  of  annual  rainfall,  though  a  comparatively  dry  spell  has 
succeeded  a  comparatively  wet  spell. 


NOTE  ON  RAINFALL  AND  STREAM-FLOW  STATISTICS. 

By  WILLIAM  GORE,  Assoc  M.  Inst.  C.E.,  and  D.  HALTON  THOMSON,  B.A. 

'I'liE  flow  of  rivers  and  streams,  and  the  manner  in  which  it  is  related  to  rainfall, 
are  subjects  to  which  much  consideration  has  been  given,  especially  in  connection 
with  water-supply  and  allied  purposes.  The  authors  have  been  making  further 
investigations  into  the  matter  primarily  from  this  point  of  view,  but  some  of  the 
results  accruing  therefrom  and  set  forth  below  have,  they  believe,  a  more  general 
scientific  interest. 

The  amounts  of  rainfall  and  of  water  consequently  discharged  by  a  stream  vary 
enormously,  not  only  from  one  season  to  another,  but  also  from  one  year  to  another. 
Like  all  meteorological  phenomena,  they  are  the  result  of  such  a  complexity  of 
causes  that  to  predict  either  of  them  during  a  comparatively  short  definite  period 
is  at  present  impossible.  The  occurrence  of  a  discharge  or  fall  of  given  magnitude 
at  any  time  is  then  a  chance  event.  An  attempt,  therefore,  has  been  made  to  apply 
the  mathematical  theory  of  chance  to  stream-flow  and  rainfall  records,  and  it  has 
been  found  that  quite  definite  information  may  thus  be  obtained  as  to  the  general 
character  of  such  observations,  even  though  they  cover  a  more  or  less  short  period. 

The  two  most  imi>ortant  points  in  statistics  of  this  kind  to  be  determined  are 
the  maximum  and  minimum  probable  occurrences.  Now,  the  given  observations 
must  of  necessity  be  limited  in  number,  and  it  is  obvious  that  at  some  future  time 
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the  recorded  maximum  may  be  exceeded  and  the  minimum  reduced.  From  a  mere 
inspection  of  the  figures  it  is  impossible  to  make  a  sound  estimate  of  this  probable 
excess  or  deficit.  The  problem  is,  therefore,  to  find  some  means  of  extending  the 
information  at  band  beyoi^d  its  experimental  limits,  and  so  to  detenuine  the  amount 
by  which  the  extreme  records  may  be  broken  and  the  probability  of  the  occurrence. 
If  it  is  {X)ssible  to  discover  the  law  of  probability  which  has  held  in  the  past,  it 
may  be  employed  with  some  degree  of  confidence  to  predict  events  of  the  future. 

To  this  end  the  data  was  arranged  in  the  form  of  “  frequency  curves.”  Thus, 
Fig.  1  refers  to  the  annual  rainfall  at  Greenwich,  the  record  extending  over 
07  years.*  The  ]X)iuts  plotted  are  for  every  consecutive  twelve  months’  rainfall, 
advancing  by  stej*  of  one  month — the  first  record  from  January  to  December,  the 
next  from  February  to  the  following  January,  and  so  on,  thus  giving  793  observa¬ 
tions.  The  horizontal  line  is  a  scale  in  which  the  mean  annual  rainfall  of  the 
07  years  is  unity.  The  number  of  cases  in  which  the  amount  of  rainfall  was 
between  0'8  and  0‘9  of  the  mean  is  plotted  vertically  above  0’85.  Similarly,  the 
number  of  cases  in  which  the  amount  lies  between  GQ  and  the  mean  is  plotteil 
over  0'95,  and  so  on.  In  this  way  the  points  indicated  by  the  small  circles  were 
obtained,  the  vertical  scale  being  arranged  to  give  the  average  number  of  annual 
returns  jter  century  occurring  between  dififerences  of  10  per  cent,  of  the  mean 
annual  rainfall. 

In  Fig.  2  the  daily  gaugings  of  the  River  Sevem,t  maintained  fur  ten  years  at 
Worcester,  are  plotted  (3652  observations).  The  unit  of  the  horizontal  scale  is  the 
mean  daily  discharge,  and  the  vertical  scale  gives  the  average  number  of  daily 
records  t)er  annum  occurring  between  dififerences  of  10  per  cent,  of  the  mean. 

Fig.  3  refers  to  the  daily  gaugings  of  the  Connecticut  river,^  taken  for  twenty 
years  at  Holyoke,  Mass.  (7305  observations),  and  the  points  are  plotted  in  the  same 
manner  as  those  of  the  river  Severu. 

Now,  the  value  of  plotting  the  records  in  this  way  arises  from  the  fact  that  the 
ix)ints,  when  there  is  a  sufficient  number  of  them,  lie  practically  on  a  smooth  curve 
which,  the  authors  find,  may  be  well  represented  by  an  equation  of  the  form — 
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The  origin  is  at  the  “  median,”  this  being  the  vertical  line  which  divides  the 
area  between  the  curve  and  the  horizontal  scale  into  two  equal  parts.  The  height 

of  this  vertical  is  equal  to  .  . 
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y  is  the  frequency,  or  number  of  records  out  of  a  total  N  that  occur  in  a  vertical 
strip  of  width  (difiference)  re.  In  the  above  examples  it  has  been  assumed  that 
le  =  01  of  the  mean,  x  is  the  magnitude  of  the  records  measured  from  the 


*  Table  in  ‘  British  Rainfall, ’  1879,  p.  11,  and  following  volumes, 
t  The  data  have  been  used  by  permission  of  the  late  Mr.  G.  F.  Deaeon,  ll.d.,  under 
whose  direction  the  observations  were  made. 

t  Table  given  by  Mr.  Clemens  Hcrsehel,  m.  am.  soc.  c.e.,  in  TVom*.  Am.  Sor.  Ciril 
Eugim'rrt,  vol.  68,  p.  31. 
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median,  a  negative  sign  being  applied  to  those  below  the  median;  A  indicates 
the  theoretical  minimum  observation ;  B  the  theoretical  maximum  observation ; 
C  represents  the  “  divergency  ”  of  the  observations.  The  value  of  »  =  3’1416, 
and  of  *  =  2 ’7 18.  The  curves  Figs,  1  to  3  have  been  plotted  from  the  equation 
for  y,  the  values  of  the  constants  A,  B,  and  C,  which  best  enable  the  curves  to  fit 
the  observation  points,  having  been  determined.  These  values  are  tabulated  with 
the  diagrams. 

The  exact  method  to  be  adopted  in  fitting  the  curves  to  the  observations  is  still 
under  consideration,  as  further  investigations  must  be  made  to  determine  the  proper 
“  weight”  to  be  given  to  observations  in  different  parts  of  the  curve. 

In  order  to  be  in  a  position  to  appreciate  the  utility  of  the  curves  and  the 
meaning  of  the  constants,  it  is  necessary  to  understand  some  of  the  general 
properties  of  frequency  curves.  The  area  included  between  the  curve  and  the 
horizontal  axis  is  ecjual  to  the  total  number  of  observations.  Now,  if  a  vertical 
line  be  drawn  at  any  point  in  the  curve,  it  will  divide  the  area  into  two  parts,  one 
rejireseuting  the  number  of  olmervations  whose  magnitudes  are  greater  than  that  at 
the  chosen  point,  the  other  representing  the  number  of  lesser  observations.  Hence 
the  probability  of  an  observation  occurring  above  the  given  point  is  measured 
by  the  ratio  of  the  upper  area  to  the  whole  area.  Similarly,  the  probability  of  the 
occurrence  of  a  smaller  observation  is  given  by  the  ratio  of  the  lower  area  to  the 
whole  area.  An  example  will  make  this  clear. 

In  the  case  of  the  Greenwich  annual  rainfall  (Fig.  1),  the  horizontal  and  vertical 
scales  are  such  that  the  total  area  under  the  curve  represents  the  annual  records 
of  100  years.  Suppose  it  is  required  to  know  the  probability  of  the  annual  rainfall 
exceeding  1’2  of  the  mean.  The  area  under  the  curve  above  this  point  on  the 
diagram  is  equal  to  13  years.  Thus  the  probability  is  or  13  years  in  a  century. 

The  complementary  area  below  this  point  is  87  years,  hence  the  probability  of  a 
smaller  annual  rainfall  is  It  should  be  noted  that  at  the  median — being  the 

point  which  divides  the  area  into  two  equal  parts — the  chances  of  an  observation 
occurring  on  cither  side  thereof  are  equal. 

A  jtoint  of  some  interest  is  brought  out  by  these  curves,  which,  though  familiar 
to  statisticians,  is  not  generally  well  recognized,  viz.  the  mean  value  of  a  set  of 
statistics  is  not  necessarily  that  which  occurs  most  frequently.  For  instance,  the 
curve  for  the  river  Severn  (Fig.  2)  shows  that  observations  near  the  mean  occur  on 
an  average  13  times  per  annum,  while  the  most  frequent  value  which  is  at  the  i)eak 
of  the  curve  (the  “  mode,”  as  it  is  called)  is  only  0'27  of  the  mean,  and  occurs 
about  61  times  per  annum.  Further,  the  median  always  lies  between  the  mode  ami 
the  mean,  unless  the  curve  is  symmetrical,  as  occurs  in  some  types  of  statistics, 
when  of  course  these  three  ordinates  coincide. 

It  is  to  be  remarked  that  the  curves  are  based  on  the  observations,  and  that  for 
the  best  fit  they  must  extend  both  above  and  below  the  recorded  maxima  and 
minima.  The  curves,  therefore,  may  be  utilized  to  ascertain  the  probability  of 
events  taking  place  beyond  the  limits  of  observation.  The  fact  that  the  curves 
are  shown  to  pass  far  beyond  the  exjx'rimental  extremes  does  not  necessarily  denote 
the  appreciable  probability  of  a  very  large  or  small  event,  but  merely  the  possibility 
of  the  occurrence.  For,  as  explained  above,  probability  is  measured  by  the  area 
under  the  curve,  and  from  a  glance  at  the  diagrams,  it  is  evident  that  this  area 
towards  the  upper  limit  of  the  curves  is  negligibly  small. 

With  the  aid  of  the  equation  established  for  a  particular  record,  it  is  a  com- 
l^ratively  easy  matter  to  calculate  for  any  a.s8umed  probability  the  corresponding 
magnitude  of  the  observation.  For  example,  in  the  case  of  the  Connecticut  river 
the  upi^r  limit  of  the  curve  is  43‘9  of  the  mean  ;  but  from  the  equation  it  is  found 
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that  the  maximum  discharge  likely  to  occur  on  an  average  once  in  a  century  is 
only  9‘87  times  the  mean,  and  that  in  1000  years  is  11*2  times  the  mean.  Thus 
a  very  large  increase  in  the  period  of  time  taken  into  consideration  has  but  a 
comparatively  small  effect  on  the  probable  maximum.  The  maximum  that  occurred 
in  the  20  years  during  which  the  observations  were  taken  is  8*78  of  the  mean. 
Similarly  for  the  Greenwich  rainfall  the  maximum  annual  rainfall  likely  to  occur 
in  a  hundred  consecutive  years  is  about  1*50  of  the  mean. 

The  lower  limit  of  the  curves  is  much  more  defined,  (‘8])ecially  in  the  cases  of 
the  two  stream-fiow  curves;  indeed,  the  lower  end  might  with  small  error  be 
assumctl  the  practical  limit.  The  extreme  steepness  of  the  lower  limb  of  the  curves 
seems  to  point  to  some  force  in  Nature  which  prevents  the  discharge  from  falling 
below  a  very  marked  minimum.  This  must  obviously  depend  on  the  minimum 
rainfall,  and  it  has  already  been  pointed  out  that  this  all  the  world  over  shows  an 
extraordinary,  though  at  present  inexplicable,  agreement.*  The  Greenwich  rainfall 
curve  is  not  so  skewed ;  a  record  at  or  below  0*71  of  the  mean  would  occur  once  in 
a  century  (in  1801  the  record  fell  below  this  value),  and  the  lower  limit  of  the 
curve  is  0*57  of  the  mean. 

The  three  cases  have  been  described  above  merely  to  serve  as  examples  of  a  con¬ 
venient  and  scientific  method  of  comparing  the  character  of  rainfall  records  or  stream 
gaugings.  Thus,  the  Connecticut  river,  by  its  greater  values  of  A  and  B,  is  shown 
to  be  subject  to  greater  fluctuations,  both  in  flood  and  in  drought,  than  the  river 
Severn  ;  but  its  smaller  value  of  C  indicates  a  more  general  uniform  distribution  of 
its  flow  than  that  of  the  latter.  These  curves  are  also  a  means  of  determining  the 
relation  of  the  discharge  of  a  river  to  the  rainfall  on  its  drainage  area.  It  b  signifi¬ 
cant  to  note  that  the  same  equation  may  be  employed  to  fit  curves  both  to  rainfall  and 
stream-flow  statistics,  whether  for  short  or  long  iieriorls.  In  the  case  of  the  Green¬ 
wich  rainfall  the  frequency  curve  for  only  one  period — a  year — has  been  treated, 
but  the  investigation  may  equally  well  be  extended  to  curves  for  other  periods — 
daily,  weekly,  monthly,  two-monthly,  two-yearly,  three-yearly  records,  and  so  on — 
the  relations  of  their  constants  in  the  equation  determined,  and  jKJssibly  a  general 
law  for  that  jxirticular  gauge  obtained.  An  examination  of  river  gaugings  in  a 
similar  manner  will  probably  yield  some  valuable  results.  The  application  of  the 
law  of  chance  to  these  phenomena  opens  up  a  fresh  field  of  inquiry,  and  it  is  in  this 
direction  that  (he  authors  anticiiiate  a  rational  development  of  tliis  interesting  subject. 


After  the  i)ai>er.  Dr.  Strahan  :  In  reply  to  a  question  that  has  been  raised,  1 
may  say  that  we  hope  to  get  an  estimate  of  the  amount  of  material  which  is 
brought  down  in  suspension  by  the  Exe,  not  only  by  examining  samples  of  the  water, 
but  also  by  data  furnished  by  the  City  Surveyor  of  Exeter.  There  are  two  weirs, 
and  between  the  two  the  w.ater  has  to  be  kept  year  after  year  at  a  constant  depth. 
This  has  been  accomplished  by  dredging,  and,  as  the  amount  dredged  is  known, 
we  have  here  an  accurate  measurement  of  the  amount  of  material  rolled  along 
the  bottom  of  the  river.  It  only  remains  for  me  to  regret,  on  behalf  of  some  of 
our  volunteers,  that  they  are  unable  to  be  present  to-day,  and  to  read,  themselves, 
their  reports  on  the  various  branches  of  the  work  which  they  have  undertaken. 

Dr.  Owens  ;  With  reference  to  the  efl’ect  of  suspended  matter  on  the  density 
of  the  water,  it  occurred  to  me  that  if  it  raised  the  density  it  must  increase  the 
eroding  power  of  a  current  on  the  bottom.  I  made  some  experiments  with  muddy 
water,  and  found  a  very  marked  effect.  Taking  the  specific  gravity  with  a 
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hydrometer,  I  found  that  water  which  gave  a  specific  gravity  of  I'O  when  clear, 
gave  I’l  when  very  muddy. 

I  then  tried  the  effect  of  shaking  up  very  fine  sand  in  water  in  a  tall  glass,  and 
measuring  the  specific  gravity  while  the  sand  was  settling ;  in  this  it  rose  above 
1'15,  and  gradually  sank  to  1*0  as  the  water  cleared.  It  seems  to  me  that  this  must 
have  a  profound  effect  on  the  eroding  power  of  a  current  carrying  sand  in  suspension. 
I  worked  out  the  theoretical  effect,  and  found  that  a  current  of  water  having  a 
specific  gravity  of  1*15  would  at  4  feet  per  second  move  a  stone  twice  the  weight 
which  a  similar  current  of  pure  water  could  move.  The  diameter  of  stone  which 
a  current  can  move  varies  directly  as  the  density  of  the  water  and  inversely  as  the 
density  of  the  stone  minus  that  of  the  water ;  hence  the  effect  of  increasing  the 
densityiof  the  water  is  very  marked.  It  struck  me,  also,  that  it  might  explain  why 
the  more  heavily  charged  with  suspended  matter  water  is  the  slower  such  matter 
subsides,  as  it  is  equivalent  to  settling  in  a  liquid  of  higher  specific  gravity. 

Dr.  Stbahan  :  Our  difiScnlty  so  far  has  been  we  cannot  find  a  weighable  quantity 
of  sediment  in  the  water  in  the  ordinary  condition  of  the  river.  The  general  con¬ 
clusion  I  have  come  to  so  far  is,  that,  as  regards  erosion,  the  rivers  are  inactive  for 
the  greater  part  of  the  year.  Of  course,  they  are  carrying  matter  in  solution,  but 
matter  in  suspension  is  simply  negligible.  During  the  short  period  oT  a  flood  the 
river  is  extremely  active,  but  then  for  a  long  period  erosion  practically  ceases. 

I  trust  it  will  be  the  view  of  the  Department  that  the  inquiry  is  proceeding 
as  satisfactorily  as  may  be.  More  help  is  wanted  in  various  directions ;  for  example, 
in  the  measurement  of  velocities  and  other  observations,  and  in  the  collecting  of 
samples  of  water.  Everything  is  prepared,  and  it  only  remains  to  find  volunteers 
who  are  able  to  make  observations  with  sufScient  accuracy,  and  are  willing  to  take 
the  trouble. 


THE  ALPS  IN  THE  GLACIAL  PERIOD.* 

By  Prof.  W.  M.  DAVIS. 

The  completion  of  a  comprehensive  monograph  on  the  Alps  in  the  Glacial  Period 
by  Penck  and  Bruckner  affords  opportunity  for  a  summary  of  the  results  presented 
as  seen  from  various  points  of  view,  and  each  point  of  view  suggests  material 
enough  for  an  extended  essay.  Historically  consider^,  the  work  must  give 
encouragement  to  every  scientist,  because  of  the  enormous  progress  that  it  shows 
since  the  first  suggestion  was  made  concerning  ancient  glaciation,  not  a  century 
ago ;  indeed,  only  about  four  times  as  long  ago  as  the  beginning  of  this  work.  It 
is  truly  stimulating  to  read  how  our  understanding  of  unseen  processes  in  the 
geological  past  and  of  visible  forms  in  the  geographical  present  has  been  advanced 
from  the  stage  of  vague  surmises  to  that  of  strongly  supported  conclusions  in  the 
short  period  covered  by  three  generations  of  observers.  The  general  hypothesis  of 
Alpine  glaciation,  apparently  so  preposterous  when  first  proposed  by  Charpentier 
and  Agassiz  as  to  receive  ridicule  even  from  men  of  science,  and  truly  as  venture¬ 
some  an  idea  as  any  that  geology  has  brought  forth,  had  already  been  far  advanced 
by  the  collection  and  discussion  of  a  great  mass  of  peculiar  and  consistent  evidence, 
when  Penck  and  Bruckner  began  their  monograph.  To  the  facts  then  gained  they 
have  added  many  new  ones;  to  the  earlier  interpretation  of  the  facts  they  have 

•  *  Die  Alpeu  iin  Eiszeitalter.’  Von  Dr.  Albrecht  Penck  und  Dr  Eduard  Uriickner. 
i.eipzig:  Tsuchnitz.  3  vols.,  1200  pages  ;  many  ploles,  Jujurtf,  unJ  mups. 
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given  greatly  enlarged  understanding ;  they  have  vastly  increased  the  probability 
of  correct  interpretation ;  and  they  have  placed  the  subject  in  excellent  form  for 
further  progress  by  future  investigators. 

Personally  considered,  the  completed  monograph  must  give  immense  satisfaction 
to  the  many  friends  of  the  authors  who  have  followed  its  preparation  and  publication 
through  two  decades,  from  the  time  it  was  imdertaken  on  the  northern  border  of 
the  eastern  Alps  with  the  encouraging  support  of  the  German-Austrian  Alpine  Club 
in  1887,  until  its  content  was  extended  all  round  the  Alps.  It  was  originally 
planned  to  consist  of  about  six  parts,  the  first  of  which  appeared  in  1901 ;  but 
eleven  parts  were  needed  for  its  completion  in  1908,  when  the  text  was  closed  with 
a  preface  in  brief  review  of  the  whole,  and  a  dedication  to  “  James  Geikie,  author  of 
‘  The  Great  Ice  Age,’  and  countryman  of  John  Playfair.”  The  work  has  been 
carried  on  with  remarkable  patience  and  perseverance,  although  both  Penck  and 
Briickner  have  had  many  other  duties  to  perform.  The  success  with  which  obser¬ 
vations  by  many  other  students  (over  five  hundred  names  are  cited  in  the  index  of 
authors)  and  from  many  fields  .have  been  brought  into  harmonious  accord  must 
make  every  reader  add  his  admiration  of  the  authors’  scientific  acumen  to  his 
congratulations  on  their  completion  of  so  well  -conceived  a  task ;  for  the  work  has 
involved  nothing  less  than  a  re-examination  of  every  local  glacial  system  which 
descended  from  the  Al{^  to  the  piedmont  lower  lands  on  the  north,  west,  south,  and 
east,  as  well  as  a  review  of  all  pertinent  literature.  The  results  reached  form  an 
indispensable  guide  for  all  future  students  of  the  subject,  a  standard  from  which  all 
future  progress  must  be  measured. 

The  primary  object  of  ‘  Die  Alijen  im  Eiszeitalter  ’  is  geological,  although  it  is 
the  work  of  two  professors  of  geography.  It  seeks  to  determine  how  often  and  how 
far  the  glaciation  of  the  Alps  had  varied  during  the  glacial  period,  and  what  work 
was  done  ujwn  the  mountains  while  they  were  glaciated.  But  as  in  all  studies  of 
Pleistocene  glaciation  the  results  have  a  strong  geographical  bearing,  because  post¬ 
glacial  time  is  so  short  that  the  glaciated  region  still  remains  very  much  as  the  ice 
left  it ;  hence  an  account  of  ice  work  in  the  Alps,  whether  constructive  or  de¬ 
structive,  is  largely  concerned  with  surface  existing  forms. 

During  the  more  than  ten  years  that  elapsed  between  the  beginning  of  the 
investigation  and  the  appearance  of  the  first  number  of  the  monograph  in  1901, 
there  was  time  for  the  authors  to  make  many  interesting  discoveries,  and  to  reach 
certain  important  generalizations.  Of  the  discoveries,  the  most  significant  were, 
first,  a  fourth  epoch  of  glaciation,  in  addition  to  the  three  previously  recognized ; 
and  second,  the  strong  erosive  work  of  the  ancient  glaciers  in  overdeepening  the 
valleys  that  they  followed,  this  being  a  notable  extension  of  previous  views 
regarding  glacial  erosion,  in  which  cirques  at  valley  heads  and  lake-basins  near  the 
glacier  ends  were  supposed  to  be  the  chief  features  of  this  kind.  Of  the  generaliza¬ 
tions,  the  most  significant  one,  not  altogether  novel,  but  of  essential  importance,  is 
set  forth  in  a  preliminary  chapter  on  the  system  of  glacial  formations,  in  view  of 
which  the  reading  of  later  chapters  is  greatly  facilitated.  It  is  here  shown  that,  as 
far  as  glacial  deposits  are  concerned,  a  series  of  till  sheets,  terminal  moraines,  and 
outwashed  gravels  is  always  more  or  less  distinctly  and  continuously  developed 
on  the  bordering  lowlands  outside  of  the  piedmont  basin  in  which  the  over¬ 
deepening  of  an  Alpine  valley  ends.  The  typical  series  of  deposits  is  liable  to 
variation  in  many  ways ;  and  yet,  on  the  whole,  it  is  believed  to  he  so  systematic 
that  the  discovery  of  isolated  parts  of  one  or  more  of  its  members  may  be  taken  to 
indicate  the  occurrence  of  the  whole  series.  In  the  reviewer’s  opinion,  this  pre¬ 
liminary  chapter  would  have  been  given  a  greater  value  if  it  had  been  expanded  so 
as  to  include  the  erosional  as  well  as  the  dcpositional  work  of  a  glacier  system.  The 
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reader  might  then  have  had  the  completed  conception  of  a  workieg  glacier  at  once 
placed  before  him  in  the  introductory  pages,  instead  of  having,  as  now,  to  look  for  an 
account  of  the  erosional  results  of  glaciation  farther  on,  where  they  are  described  in 
partly  generalized  form  under  subheadings  of  chapters  concerned  with  the  glaciers  of 
particular  valleys.  It  is  true  that  glacial  deposition  is  of  greater  importance  than 
glacial  erosion  in  recording  the  successive  epochs  of  ice  advance  and  ice  retreat;  and 
hence  e8i>ecial  emphasis  is  very  properly  placed  upon  the  till  sheets,  terminal 
moraines,  and  outwashed  gravels  as  a  means  of  interpreting  geological  history ;  but 
it  is  also  true  that  geological  history  is  concerned  with  erosion  as  well  as  with 
deposition,  and  that  the  complete  conception  of  a  working  glacial  system  should 
therefore  involve  a  consideration  of  what  it  has  done  in  enlarging  valley  heads  and 
in  deepening  and  widening  valley  troughs,  as  well  as  in  laying  down  terminal  drift 
de^>08its. 

The  system  of  glacial  dei)Osits  having  been  made  clear,  the  work  performed  by  the 
expanded  glaciers  of  several  valleys  in  the  north-eastern  Alps  is  described  in  detail ; 
first,  the  outwashed  gravels  on  the  piedmont  plain ;  next,  the  moraines  near  the 
valley  mouths ;  third,  the  valley  troughs  up  to  their  heads  in  the  axial  ranges.  Here 
we  find  the  facts  set  forth  in  detail  on  which  the  previously  stated  generalizations  are 
based.  We  find,  moreover,  that  the  clear  understanding  and  interi)relation  of  the 
facts  are  greatly  facilitated,  as  far  as  the  moraines  and  outwashed  gravels  are 
concerned,  because  of  the  previous  presentation  of  the  generalized  system  of  glacial 
deposits.  It  is  thus  shown  that  there  are  four  sets  of  glacial  deposits  opposite  each 
larger  valley,  the  later  ones  lying  on  the  eroded  surface  of  the  earlier  ones.  Hence 
it  is  concluded  that  the  larger  valleys  of  the  north-eastern  Aljis,  four  times  in 
succession,  supplied  great  ice-streams,  which  spread  forward  on  the  piedmont  plain ; 
and  that  the  intervals  between  these  advances  were  characterized  by  normal 
erosional  processes,  indicating  interglacial  ei)ochs.  The  epochs  of  ice  advance  are 
named,  beginning  with  the  oldest,  Giinz,  Mindel,  Biss,  and  Wurm;  the  initials  of 
the  names  being  in  alphabetical  sequence,  but  spaced  so  that  additional  epochs, 
if  later  discovered,  may  be  appropriately  inserted  without  destroying  the  mnemonic 
arrangement.  The  several  glacial  epochs,  as  well  as  their  glaciers  and  moraines,  arc 
concisely  referred  to  by  their  capital  initials  on  various  diagrams  and  in  the  index  ; 
the  gravels  of  the  several  epochs  are  denoted  by  the  corresiionding  small  letters. 
While  the  glaciers  of  the  latest  or  Wiirm  eix)ch  were  receding,  moraines  were  formeil 
during  three  significant  pauses,  or  stages  of  retreat;  these  stages  are  called  Buhl, 
Gschnitz,  and  Daun,  and  are  referred  to  by  their  Greek  initials,  /3,  y,  8,  also  in 
mnemonic  sequence.  Similar  subordinate  stages  during  earlier  advances  and 
retreats  may  be  imagined,  but  their  records  are  all  destroyed.  Interglacial  ei)ochs 
are  not  given  separate  names,  but  are  designated  by  hyphenating  their  adjoining 
glacial  epochs,  as  Giinz-Mindel,  or  Biss-W firm  (G-M,  K-W).  If  the  announcement 
of  four  alternations  of  glacial  and  interglacial  conditions  excites  doubt  in  the  minds 
of  British  readers,  let  them  study  Galvin’s  recent  address  as  president  of  the 
Geological  Society  of  America  regarding  the  glacial  succession  in  Iowa. 

The  facts  of  the  north-eastern  Alps  having  thus  given  justification  to  the  general 
scheme  of  a  glacial  system,  a  tour  round  the  Alps  is  made,  and  each  larger  valley  is 
treated  according  to  the  standard  plan  already  established ;  again  with  the  result  of 
making  the  appreciative  reading  of  the  monograph  remarkably  easy  for  a  work  of 
so  large  and  varied  a  content.  Some  of  the  valley  systems  disclose  four  epochs 
of  glaciation,  some  three,  some  only  two.  Strong  contrasts  are  shown,  as  had 
earlier  been  known,  between  the  broad,  gently  sloping  extension  of  the  northern, 
(larticularly  of  the  north-western  glaciers,  on  the  Bavarian,  Swiss,  and  French  lower 
lauds,  and  the  more  abrupt  ending  of  the  steeper  southern  glaciers,  which  barely 


THE  ALPS  IN  THE  GLACIAL  PERIOD. 


653 


•nlvanced  on  the  plain  of  the  Po,  while  the  eaatern  glaciers  ended  within  the  inter¬ 
ment  valleys,  without  advancing  in  that  direction  as  far  as  the  Alpine  border, 
Suflicient  explanation  of  these  differences  is  found  in  the  unequal  altitude  and 
snowfall  of  the  glacial  reservoirs,  and  in  the  unequal  length  and  form  of  the 
valleys  of  discharge,  as  well  as  in  the  climate  of  the  lowlands  on  which  the  ice 
ended. 

The  most  significant  features  of  this  part  of  the  monograph  are,  undoubtedly, 
the  assemblage  of  a  great  number  of  independent  facts,  jiartly  of  previous  discovery, 
)>artly  new-found  by  the  authors,  and  the  ingenious  interpretation  of  the  facts 
in  view  of  the  general  conception  of  a  glacial  system  already  warranted  for  the 
north-eastern  valleys,  and  now  fortified  by  its  wider  application.  It  is  hardly 
jossible  to  invent  a  better  means  of  verifying  a  geological  hypothesis  than  the  one 
here  adopted.  The  later  chapters  show,  naturally  enough,  certain  advances  in 
method  made  during  the  six  or  eight  years  following  the  preparation  of  the  earlier 
chapters,  as  may  be  seen  by  comparing  the  map  of  the  Drau  glaciers  and  its  neigh¬ 
bours  (p.  1072)  with  the  map  of  the  Traun,  Steyr,  and  Enns  glaciers  (p.  204).  The 
former  brings  out  with  remarkable  clearness  the  higher  non-gl.acial  peaks  and  ridges, 
and  the  broad  snowfields  feeding  extensive  glaciers.  Contour-lines  are  drawn  on 
the  snow  and  ice  surface  at  intervals  of  100  metres. 

The  close  of  the  monograph  contains  two  valuable  chapters.  The  first  one  is 
on  the  physiography  of  the  Alps  during  glaciation,  in  which  it  appears  that  the 
snow-line  then  was  1200  metres  lower  than  now,  but  that  it  then,  as  now,  lay  in  an 
arched,  not  in  a  level,  surface.  It  is  therefore  concluded  that  glaciation  was  caused 
by  a  moderate  lowering  of  mean  annual  temperature,  with  a  consequent  increase  in 
the  proportion  of  snowfall  to  total  precipitation,  rather  than  by  a  change  in  the 
total  precipitation.  The  final  chapter  discusses  the  chronology  of  the  glacial  perio<l. 
Here  it  is  shown  that  the  Mindel-Hiss  interglacial  epoch  was  much  longer  than 
the  others,  and  much  longer  than  post-glacial  time.  It  had  been  shown  in  an 
earlier  chapter,  on  the  evidence  of  a  certain  pl.ant-bearing  interglacial  deposit,  known 
as  the  Hdttinger  breccia,  near  Innsbruck,  that  the  Riss-W’iirm  epoch  was  of  dis¬ 
tinctly  milder  climate  than  that  of  to-day.  Particular  interest  attaches  to  the 
attempt  to  parallel  the  shorter  subdivisions  of  late  geological  time,  as  based  upon  the 
remains  of  extinct  animals  and  pre-historic  man,  with  the  later  subdivisions  of 
the  glacial  period. 

The  value  of  ‘  Die  Alj^en  im  Eiszeitalter  ’  is  not  less  for  a  geographer  than  for 
a  ge<dogist.  The  geographer  will  find  many  kinds  of  land  forms  illustrated  by 
repeated  examples,  described  in  view  of  their  origin,  and  all  correlated  so  as  to  take 
their  appropriate  places  in  the  valley  systems  of  a  mountain  range  that  has  sufferetl 
strong  glaciation  after  it  had  been  maturely  dissected  by  normal  processes.  Among 
the  forms  that  are  to  be  associated  with  glacial  erosion  are  the  cirques  (Kare)  of  the 
valley  heads  and  the  sharp  {leaks  and  serrated  ridges  between  them ;  the  troughs  of 
the  oYer-deei«ned  valleys  and  their  associated  hanging  lateral  valleys;  and  the 
knobs,  steps,  and  basins  of  the  trough  fioors.  Among  the  forms  associated  with 
glacial  deiKwition  are  the  till  sheets,  the  terminal  moraines,  and  the  gravel  sheets  or 
trains,  in  various  stages  of  dissection,  as  already  mentioned.  The  systematic 
combination  of  these  features,  repeatedly  developed  in  successive  valleys,  always 
varying  from  the  simple  type,  and  yet  constant  in  their  relations  to  it,  is  a  matter 
of  prime  importance  in  geographic  descriptions,  for  it  enables  one  to  give  a  compre¬ 
hensive  account  of  a  great  variety  of  details  by  briefly  naming  the  system  of  forms 
to  which  the  details  belong.  Moreover,  the  contrast  of  these  features  of  glacial 
origin  with  those  of  normal  erosion  in  the  jiarts  of  the  Alps  that  were  not  glaciated 
gives  so  overwhelming  a  demonstration  of  the  abundant  ability  of  glaciers  to 


654 


THE  ALPS  IN  THE  GLACIAL  PERIOD. 

continue  the  covering  of  partly  dissected  mountains,  that  this  question  may  be 
regarded  as  settled  for  the  Alps  beyond  the  need  of  further  discussion. 

Some  of  the  more  signiOcant  features  of  glacial  origin  may  be  stated  more  fully. 
Very  characteristic  is  the  transformation  of  rounded  pre-glacial  mountain  tops  into 
sharp  Alpine  forms,  chiefly  by  the  enlargement  of  the  small  pre-glacial  valley  heads 
into  steep-walled  cirques.  The  deepening  of  the  cirque  floors  and  the  recession 
of  the  steep  walls  at  their  back  and  sides  saps  the  pre-glacial  rounded  summits,  even 
to  the  point  of  sharifening  them  into  “needle”  peaks  and  serrate  ridges.  The 
evidence  of  this  is  as  follows  :  First  to  be  noted  is  the  prevalence  of  rounded  waste- 
covered  summit  forms  in  the  marginal  non-glaciated  ridges  of  the  Alps.  This  is 
the  case  even  where  the  rocks  are  very  resistant,  as  in  the  mountains  either  side  of 
the  Dora  Baltea  valley  by  Ivrea,  and  again  in  the  mountains  of  less  enduring  rucks, 
as  on  either  side  of  Como.  In  both  these  localities,  as  well  as  in  many  other  similar 
ones,  valley-head  cirques  are  absent  or  small,  because  the  mountains  are  compara¬ 
tively  low ;  the  lower  slopes,  however,  where  large  glaciers  scoured  the  mountain 
flanks  and  over-deepened  the  valleys,  are  distinctly  steeper  and  rougher  than  the 
higher  slopes.  Next  to  be  noted  is  the  progressive  increase  in  the  size  of  the 
cirques,  and  the  corresponding  consumption  and  sharpening  of  the  mountains  as  one 
enters  farther  among  the  higher  ranges.  Finally,  the  large  cirques  of  the  central 
ranges  leave  nothing  but  sharp  peaks  and  ridges  between  them  (p.  287),  such  as 
must  be  produced  when  domed  mountains  have  large  cirques  excavated  in  the 
upper  slopes. 

It  may  be  pointed  out  in  this  connection  that  the  terms  used  by  our  authors 
in  designating  the  normal  pre-glacial  forms  of  the  Alps  and  their  glacially  sharpened 
forms  is  in  certain  respects  unsatisfactory.  Moimtains  with  rounded  summits, 
ridges  and  spurs,  for  the  most  ])art  waste-covered,  are  said  to  have  Mittelgebirgs- 
formen ;  while  mountains  having  sharp  peaks  and  ridges,  exposing  large  surfaces 
of  bare  rock,  are  said  to  have  Hochgdnrgsformen.  These  empirical  terms  were 
introduced  some  years  ago  in  view  of  the  contrasts  between  the  rounded,  middle- 
height  mountains  of  central  Germany  and  the  sharper,  loftier  mountains  of  the 
Alps.  Such  terms  were  permissible  enough  when  neither  the  distribution  nor  the 
origin  of  such  forms  was  well  understood ;  they  are  objectionable  to-day  when  it  is 
shown  that  process  and  stage  of  erosion,  rather  than  height  of  the  mountains,  are 
the  controlling  factors  of  mountain  form.  The  rounded  Mittdgdnrgsformm  are 
the  work  of  normal  processes  on  massive  structures  in  a  late-mature  stage  of  a  cycle 
of  erosion ;  Alpine  Ilochgebirgs/ormen  are  produced  by  strong  glacial  erosion  acting 
on  a  lofty  mountain  range  already  well  dissected  by  normal  erosion.  But  it  does 
not  by  any  means  necessarily  follow  that  sharp  forms  of  this  kind,  in  other  ranges 
than  the  Alps,  are  lofty ;  nor  that  normally  rounded  or  subdued  mountain  forms 
are  low.  In  regions  where  pleistocene  glaciation  was  relatively  weak,  round-topped 
mountains  may  have  an  Alpine  height.  Many  of  the  Rocky  mountains  in  Colorado 
reach  an  altitude  of  14,000  feet,  and  yet  have  MitteIgebirg*/ormen ;  cirques  of 
moderate  size  occur  in  some  of  the  valley  heads,  without  having  sapped  the  summits 
sufficiently  to  convert  them  into  peaks :  Mount  Elbert,  the  highest  of  the  range,  is 
a  broad  dome  of  this  kind,  with  several  cirques  on  its  higher  slopes ;  La  Plata  peak, 
near  by,  has  been  so  far  consumed  by  the  excavation  of  cirques  that  it  has  a 
sharpened  top,  not  quite  so  high  as  Mount  Elbert.  On  the  other  hand,  mountains  of 
moderate  height  in  Spitsbergen  have  been  severely  glaciated,  and  exhibit  pronounced 
Hochgebirgsformen.  In  the  Snowden  district  of  North  Wales,  rounded  MitUlgdnrgt- 
formen  prevail,  but  they  are  locally  transformed  into  Hochgebirgsformen  by  glacial 
erosion;  and  here,  as  in  the  Alps,  the  sharpened  Hochgebirgsformen  are  actually 
lower  than  the  preglacial  Mittelgebirgsformen  out  of  which  they  were  carved !  Instead 
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of  Mittelgehirgs/urmen,  suggestion  has  been  made  of  the  expressive  [>hrase,  subdued 
inuuntain-fonns ;  and  such  terms  as  glacially  sharpened,  or  Alpine  forms  might  to 
advantage  replace  Hochgehirgsformen. 

The  armchair  form  of  cirques  is  well  known.  The  comparatively  flat  seat  is  often 
somewhat  hollowed  out  so  as  to  hold  a  lake ;  the  steep  walls  are  usually  higher  at  the 
back  than  ou  either  side ;  and  the  front  descends  to  the  floor  of  the  main  valley,  to 
which  the  cirque  stands  in  the  relation  of  a  short  tributary.  A  cirque  seat  or  floor  stands 
somewhat  lower  (100  metres  ?)  than  the  surface  of  the  trunk  glacier  which  the  little 
cirque  glacier  joined ;  the  cirques  are,  therefore,  found  at  a  greater  altitude  in  the  higher 
central  parts  of  the  Alps  than  in  the  lower  marginal  ridges.  Where  the  growth  of 
.idjacent  cirques  went  far  enough,  the  sharp  dividing  ridges  between  them  is  reduced 
to  much  less  breadth  than  that  of  the  cirque  floors ;  this  is  a  striking  feature  of  well- 
glaciated  mountains,  absolutely  unknown  in  mountains  of  normal  erosion.  If  the 
ridges  are  still  more  consumed,  the  cirque  floors  become  united  to  form  a  cirque 
terrace.  In  regard  to  the  distribution  of  cirques,  it  appears  that  they  are  better 
developed  on  the  north-eastern  than  on  the  south-western  side  of  the  ranges ;  better 
where  the  mountains  rose  to  significant  height  (500  metres)  above  the  surface  of  the 
main  glaciers,  than  where  the  mountains  were  less  prominent;  better  where  the 
ranges  had  been  reduced  in  pre-glacial  time  to  rounded  or  subdued  forms  with  open 
valley  heads  in  which  deep  snows  would  collect,  as  is  believed  to  have  been  the 
case  in  the  eastern  Alps,  than  where  the  ranges  were  too  steep  to  gather  heavy 
snow  on  the  higher  slopes,  as  is  believed  to  have  been  the  case  in  the  Swiss  Alps. 

The  statement  of  the  last-mentioned  point  in  terms  of  Mittel-  and  Hochgehirgs¬ 
formen  is  rather  confusing.  The  reader  has  already  learned  (p.  286)  that  the 
eastern  Alps  were  transformed  from  Mittel gehirgsformen  to  Hochgehirgsformen  by 
glacial  action ;  he  now  reads  (p.  G07)  cirques  are  rare  in  the  Swiss  Alps  because  the 
mountains  in  that  part  of  the  range  had  not  assumed  Mittdgehirgsformen  in  pre¬ 
glacial  time,  but  were  then  still  Hochgehirgsformen.  Inasmuch  as  the  previously 
mentioned  examples  of  mountains  possessing  Hochgehirgsformen  are  known  to  have 
been  glaciated,  and  as  their  peculiar  features  are  shown  to  have  been  of  glacial 
origin,  the  description  of  the  pre-glacial  Swiss  Alps  as  Hochgehirgsformen  is  not 
easily  followed.  The  text  would  be  better  understood  if  the  inferred  forms  of  the 
pre-glacial  Swiss  Alps  had  been  genetically  described  as  steep  or  early  mature 
forms  of  normal  erosion.  The  difficulty  is,  that  the  empirical  term  Hochgehirgs¬ 
formen  is  used  to  include  two  kinds  of  shari)-peaked  mountains  :  those  of  an  early 
mature  stage  of  normal  erosion,  as  well  as  those  of  mature  glacial  erosion  following 
a  late  mature  stage  of  normal  erosion.  The  intended  meaning  is,  that  the  lofty 
rounded  pre-glacial  forms  cf  late  mature  normal  erosion  in  the  eastern  Alps 
favoured  the  development  of  valley -head  glaciers  which  excavated  large  cirques, 
and  thus  sharpened  the  rounded  summits  into  peaks ;  while  in  the  western  Alps 
the  pre-glacial  sharp  summits  and  steep  slopes  of  early  mature  normal  erosion  were 
unfavourable  to  the  development  of  glaciers  and  cirques,  and  hence  the  summit 
forms  in  this  part  of  the  range  have  been  less  affected  by  glaciation  than  is  the  case 
in  the  eastern  Alps. 

The  over-deepening  or  “  troughing  ”  of  the  main  Alpine  valleys  by  glacial  erosion 
and  the  resultant  development  of  hanging  lateral  valleys  is  of  great  geographical 
significance.  Attention  has  been  often  called  to  these  features  during  the  last  ten 
years,  but  the  extraordinary  thing  is  that  they  received  so  little  attention  during 
the  previous  hundred  years.  Playfair’s  luminous  generalization,  written  at  the 
beginning  of  the  nineteenth  century,  regarding  the  “nice  adjustment  ” of  declivities 
in  main  and  branch  valleys  so  that  they  come  together  with  accordant  junctions, 
ought  earlier  to  have  led  geographers  to  note  the  abnormal  relation  of  the  main  and 
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lateral  valleys  in  the  Alps  and  other  glaciated  mountains.  Now  that  a  simple 
explanation  has  been  found  for  this  abnormal  relation,  it  might  be  a  matter  of 
surprise  that  the  explanation  was  not  reached  deductively  forty  or  fifty  years  ago, 
were  it  not  that  geographers  then  bad  little  practice  in  the  use  of  deductive  methods. 
The  first  full  and  clear  explanatory  statement  regarding  hanging  valleys  is  to  be 
credited  to  Henry  Gannett  in  his  account  of  Lake  Chelan  in  the  National  Geo¬ 
graphic  Magazine  for  1898.  The  same  explanation  was  inde]iendently  reached  by 
Penck  a  year  later,  after  he  had  interpreted  the  pre-glacial  piedmont  lowland  of 
weak  rocks  in  Bavaria,  on  which  the  earliest  outwasbed  glacial  gravels  lie,  as  a 
(leneplain ;  and  had  traced  into  the  harder  rocks  of  the  Alj^  the  remains  of  cor- 
resjwnding  late-mature  pre-glacial  valley  floors,  where  they  were  not  completely 
destroyed  by  later  erosion.  He  then  perceived  that  the  restored  pre-glacial  valleys, 
ascending  at  normal  gradient  into  the  mountains,  stood,  as  a  rule,  in  almost 
accordant  relation  to  the  lateral  valleys.  This  important  discovery  was  soon 
extended  to  other  districts  and  had  two  important  results.  It  showed  that  the 
piedmont  lake-basins  could  not  be  explained  by  a  bending  down  of  the  mountain 
area  in  such  way  as  to  warp  the  valleys,  for  the  uudeformed  valley  gradients  provetl 
the  quiescence  of  the  Alps  during  late  Tertiary  and  post-Tertiary  time ;  and  it 
showed  that  the  deepening  of  the  main  valleys  below  their  pre-glacial  floors  could 
not  be  the  work  of  normal  erosion,  for  in  that  case  the  side  valleys  should  have  been 
deepened  also.  Hence  the  conclusion  was  unavoidable  that  the  over-deepening  of 
the  main  valleys,  not  only  where  they  hold  the  piedmont  lakes,  but  much  farther 
up-stream  into  the  mountains,  must  have  been  accomplished  by  glacial  erosion.  It 
is  no  exaggeration  to  say  that  the  understanding  of  Alpine  valleys  has  been  revolu¬ 
tionized  by  these  new  interpretations.  Typical  illustrations  are  given  of  glacial 
channels  or  “  troughs,”  with  steep  sides  and  rounded  bottom  excavated  beneath  the 
floor  of  pre-glacial  valleys,  of  which  the  higher  lateral  slopes  are  still  distinctly  pre¬ 
served  ;  one  view  is  from  the  Floiten  valley  of  the  Zillertaler  Alps  (p.  289) ;  a 
second  is  from  the  better  known  Lauterbrunnen  valley  of  the  Bernese  Oberland 
(p.  612) ;  the  latter  plate  is  particularly  fine. 

As  is  the  case  with  other  features  of  normal  or  of  glacial  erosion,  the  elements 
of  a  glacial  trough  or  channel  in  the  bottom  of  a  pre-glacial  valley  are  systematically 
associated  with  each  other,  and  when  their  association  is  once  recognized  their 
description  is  greatly  facilitated.  The  upjwr  limit  of  glacial  scouring  lies  on  the 
pre-glacial  valley  sides  above  the  border  of  the  over-deepened  trough.  Below  the 
glacial  limit  the  rock  ledges  are  rounded  and  scored  in  the  down-valley  direction 
of  ice  motion;  atove  the  limit  the  ledges  are  of  more  angular  form,  with  many 
signs  of  down-slope  weathering.  The  limit  itself  is  often  marked  by  a  slight 
wearing  down  of  the  glaciated  surface  with  respect  to  the  non-glaciated.  When 
the  trough  in  the  valley  bottom  is  well  defined,  with  steep  side  walls,  it  may 
deserve  to  be  described  as  U-shaped  in  cross-section ;  and  as  such  it  has  a  distinct 
shoulder  at  the  upper  trough  border.  But  in  many  strongly  glaciated  valleys, 
where  over-deepening  is  proved  by  the  occurrence  of  hanging  laterals,  the  cross- 
section  of  the  trough  is  a  catenary  curve  or  an  open,  round-hottomed  V.  It  is 
the  opinion  of  the  reviewer  that  the  U-shaped  trough,  with  side  walls  sloping 
60°  or  more,  is  to  be  associated  with  a  young  stage  of  over-deepening  in  resistant 
rocks,  where  the  eroding  glacier  had  not  time  to  carry  its  work  further  forward 
to  the  stage  of  widening  its  channel  after  the  deepening  was  practically  completed  ; 
while  the  broadly  opened,  round-bottomed  troughs,  with  side  walls  sloping  40° 
or  less,  indicate  a  more  advanced  stage  of  trough  erosion  reached  in  the  same  period 
of  time  as  the  others,  but  in  rocks  of  less  resistance.  It  is  in  any  case  clear  that 
glacially  over-deepened  valley-t roughs  are  not  always  U-Bhape<l.  A  single  valley 
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may  show  both  types,  as  in  the  valley  of  the  Dora  Baltea,  which  hiis  a  fine 
U-shapcd  section  just  above  Ivrea,  and  a  wide  open  form  near  Aosta.  It  would 
be  an  advantage  if  the  various  unlike  troughs  of  the  Alpine  valleys — and  the 
various  unlike  cirques  of  the  mountains,  and  the  unlike  mountains  also  for  that 
matter — had  been  characterized  in  terms  of  their  stage  of  development ;  and  inas¬ 
much  as  the  authors  of  ‘Die  Al|)en  im  Eiszeitalter ’  employ  with  satisfaction  such 
a  term  as  “old  age”  {Greisenalter)  in  describing  the  jwneplain  of  normal  erosion 
at  the  base  of  the  Bavarian  Alps,  it  is  somewhat  a  matter  of  surprise  that  they 
do  not  make  more  use  of  a  genetic  and  developmental  terminology  in  describing 
features  of  glacial  erosion.  It  is  manifest  that  the  erosion  of  a  trough  or  channel 
by  a  valley  glacier  is  not  an  instantaneous  work ;  the  work  must  be  progressive, 
and  a  significant  period  of  time  must  be  allowed  for  its  mature  accomplishment. 
Evidently  a  less  accomplishment  in  the  way  of  excavating  the  trough  and  smooth¬ 
ing  its  bottom  and  sides  is  to  be  expected  in  some  cases  than  in  others,  for  the 
factors  of  time  (as  dependent  on  the  beginning  and  ending  of  the  glacial  epochs), 
glacial  efficiency  (as  dependent  on  depth,  breadth,  and  velocity),  and  rock  resistance 
(as  dependent  on  composition,  structure,  etc.)  are  all  variables.  What  more  natural, 
then,  than  to  find  in  the  Alps,  as  well  as  in  other  glaciated  mountains,  valley- 
Kdtom  trouglis  of  unlike  perfection  or  maturity — some  with  ragged  walls  and 
uneven  floors,  others  with  smoother  walls  and  floors.  The  trough  floors  often  show 
shallow  basins,  transverse  ridges,  and  rather  abrupt  ste]>s ;  but  these  inequalities 
are  no  larger  in  proiK)rtion  to  the  ancient  glacier  that  overfilled  the  trough  than 
similar  inequalities  in  immature  river  channels  are  to  their  rivers. 

Hanging  lateral  valleys  are,  whether  treated  inductively  or  detluctively,  as 
essential  features  of  a  glacial  system  as  are  the  rock  scorings  and  the  terminal 
moraines.  Yet  how  few  of  the  many  thousand  visitors  at  Chamonix  have  appre¬ 
ciated  the  relation  of  the  hanging  Mer  de  Ghace  valley  to  the  over-deepened  trough 
of  the  Arve !  Hanging  valleys  abound  in  the  Alps;  they  are  absent  from  normally 
eroded,  non-glaciated  mountains  of  mature  or  late  mature  development,  such  as 
the  Alps  were  in  pre-glacial  time.  The  height  at  which  they  mouthe  above  the 
main  trough  floor  varies  inversely  with  their  drainage  area.  Associated  with  the 
larger  hanging  lateral  valleys  is  a  somewhat  sudden  gain  in  the  depth  of  the  main 
trough  floor.  It  may  be  well  to  point  out  that  hanging  lateral  valleys  can  occur 
under  three  unlike  conditions  of  glacial  erosion.  First  and  simplest,  such  valleys 
occur  where  a  trunk  glacier  creeps  down  the  farther  part  of  a  main  valley  where 
no  branch  glaciers  are  received  from  the  lateral  valleys.  Here  the  main  glacier 
excavates  its  trough,  and  leaves  the  lateral  valleys  banging  above  the  trough 
bottom.  Many  cases  of  this  kind  occur  in  the  Alps ;  for  example,  along  Lakes 
Como  and  Maggiore.  They  suffice  to  disprove  the  explanation  of  hanging  valleys 
by  the  assumed  protective  action  of  side  glaciers,  for  here  no  side  glaciers  existed. 
Second,  and  rarest,  hanging  lateral  valleys  may  occur  where  a  trunk  glacier 
deepens  its  valley  so  rapidly  that  the  side  glaciers  arc  left  hanging  above  it  and 
join  it  in  ice  cascades.  This  is  analogous  to  the  case  of  normal  hanging  laterals, 
which  may  occur  where  a  very  young  trunk  river  deepens  its  valley  so  rapidly  that 
its  small  side  streams  arc  left  hanging  above  it  and  enter  it  as  waterfalls.  Such 
normal  hanging  valleys  are  rare,  but  they  are  nevertheless  known  to  occur,  and 
are  well  understood.  Corresponding  cases  in  a  glacial  system  are  deductively 
conceivable,  but  they  are  not  yet  inductively  ))roved  to  exist.  Third,  and  most 
interesting,  lateral  valleys  must  remain  hanging,  however  long  they  are  eroded 
by  trunk  and  branch  glaciers,  provided  the  glaciers  are  of  unequal  size,  for 
perfectly  as  the  glaciers  may  succeed  in  bringing  about  accordant  junctions  at 
their  surface,  the  beds  of  their  channels  (troughs)  must  persistently  join  at 
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discordant  levels.  It  is  manifest  that  the  prevalence  of  hanging  lateral  valleys 
in  glaciated  mountains  finds  a  much  more  satisfactory  explanation  under  this 
interpretation  of  glacial  erosion  than  by  means  of  any  other  theory  yet  suggested. 

The  hanging  relation  of  trunk  and  branch  valleys  is  seen  where  distributaries 
are  given  forth  as  well  as  where  tributaries  are  taken  in.  This  point  deserves 
emphasis,  not  only  because  it  is  to  be  expected  that  massive  glaciers  should  often 
give  forth  distributaries,  es^recially  in  the  marginal  parts  of  a  mountain  system 
where  the  ice  may  overflow  across  a  lateral  pass  from  its  own  valley  into  an 
adjoining  valley,  but  also  because  many  examples  of  this  kind  occur  in  the  Alps. 
All  such  passes  of  overflow  are  more  or  less  deepened  and  rounded  out  by  the  dis¬ 
tributary  ice-stroam ;  fine  examples  of  this  kind  are  seen  in  the  Brunig  pass,  where 
a  distributary  of  the  Aar  glacier  ran  out  to  Lake  Lucerne ;  at  Monte  Cenere,  where 
a  distributary  of  the  Ticino  (Lake  Maggiore)  glacier  ran  out  to  a  western  arm  of 
Lake  Lugano ;  as  well  as  back  of  Menaggio,  where  a  distributary  of  the  Adda  (Lake 
Como)  glacier  ran  out  to  an  eastern  arm  of  Lake  Lugano.  When  a  mountain 
range  is  briefly  described  as  having  been  “  severely  glaciated,”  after  having  been 
subdued  by  normal  erosion  in  pre-glacial  time,  distributary  passes  of  this  kind  are 
to  be  exjiected,  along  with  other  8ystematic.dly  developed  features  of  glacial  erosion. 

The  marginal  lakes  of  the  Alps,  long  discussed  as  to  their  origin  by  glacial 
erosion  or  by  valley  warping,  are  convincingly  treated  in  the  Penck-Brlickner 
monograph.  The  two  main  considerations  have  already  been  mentioned :  first, 
the  warping  of  normal  pre-glacial  valleys  is  excluded  by  the  discovery  of  the 
remnants  of  pre-glacial  valley  floors  above  the  walls  of  the  over-deepened  troughs, 
and  by  the  demonstration  that  the  remnants  still  stand  at  altitudes  which  reveal 
a  normal,  undeformed  valley  gradient;  second,  the  efficiency  of  glacial  erosion  is 
abnndantly  proved  by  the  form  of  the  valley-bottom  troughs  and  the  attitude  of 
the  hanging  lateral  valleys,  entirely  independent  of  the  occurrence  of  lakes- 
Briickner’s  account  of  Lake  Zurich  is  of  special  interest  in  this  connection,  for  it 
will  be  remembered  that  Aeppli,  not  many  years  ago,  gave  an  elaborate  account  of 
this  lake  as  a  warped  valley,  in  which  ice  action  had  had  rather  a  protective  than 
a  destructive  effect.  When  the  evidence  set  forth  in ‘Die  Alpen  im  Eiszeitalter ’ 
is  supplemented  by  Wallace’s  argument,  the  glacial  origin  of  the  subalpiue  lakes 
would  appear  to  be  convincingly  established;  this  argument  being  in  effect  that 
normally  eroded  mature  valleys  must  have  side  valleys  entering  at  grade;  and 
hence,  when  such  valleys  are  warped,  the  resulting  lakes  must  have  many  lateral 
bays ;  whereas  the  subalpine  lakes  have  practically  no  lateral  bays,  as  must  be 
the  case  if  they  are  simi>ly  the  water-filled  distal  parts  of  glacially  over-deepened 
valley-troughs. 

It  should,  however,  be  noted  that  all  the  evidence  here  cited  regarding  the 
glacial  origin  of  lake  basins  depends  on  a  rational  and  not  an  empirical  treatment 
of  land  forms ;  and  hence  that  geographers  who  are  accustomed  to  treat  land  forms 
empirically  rather  than  rationally  will  not  find  the  evidence  convincing.  Those, 
on  the  other  hand,  who  realize  that  the  erosion  of  land  forms  is  not  a  haphazard 
process,  and  who  are  familiar  with  the  well-developed  interdependence  of  all 
features  in  a  subdued  mountain  range  of  normal  erosion,  will  find  themselves 
driven  to  the  conclusion  above  summarized,  and  this  in  spite  of  our  comparative 
ignorance  regarding  the  processes  of  glacial  erosion.  Scouring  and  plucking  are 
undoubtedly  of  value ;  it  is,  perhaps,  possible  that  pressure— melting  and — freezing 
may  play  an  important  part  in  the  process,  as  has  lately  been  suggested  by  some 
of  the  Alpine  observers ;  not  simply  that  this  process  may  aid  by  detaching  large 
blocks,  but  even  more  by  disintegrating  the  bed-rock,  into  the  (wres  of  which  the 
pressure-molten  water  is  driven,  there  to  freeze  again. 


i 


HUMAN  GEOGRArilY. 


659 


The  value  of  ‘Die  Aljjeu  in  Eiszcitaltcr ’  to  geographers  is  twofold,  as  above 
stated.  It  describes  many  examples  of  many  kinds  of  land  forma  in  view  of  their 
origin ;  and  it  correlates  these  forms  so  that  they  all  take  systematic  and  orderly 
l>osition  in  the  valley  systems  of  a  glaciated  mountain  range.  An  explorer  who 
now  masters  the  details  of  a  glaciated  valley  system,  as  he  might  a  score  or  more 
years  ago  have  mastered  the  details  of  a  normal  valley  system,  will  find  himself 
thereby  vastly  better  equipped  for  intelligent  and  effective  observation,  than  if  be 
sets  out  on  his  journey  with  only  an  empirical  knowledge  of  land  forms.  A  reader 
who  is  familiar  with  the  systematic  distribution  of  parts  in  both  normal  and  glacial 
valley  systems,  is  far  better  prepared  to  appreciate  the  descriptions  of  well-equipped 
explorers  than  if  he  regarded  all  the  items  of  land  forms  separately.  But  there  is 
still  further  progress  to  be  made.  The  details  of  a  normal  valley  system  vary,  not 
only  with  their  place  in  the  system,  but  also  with  the  stage  of  development  that 
the  system  has  reached :  for  this  reason,  it  is  helpful  to  use  such  terms  as  young, 
mature,  and  old  in  the  genetic  descriptions  of  normal  valley  systems.  Likewise 
the  features  of  a  glaciated  valley  system  must  vary  with  its  st.age  of  development. 
Although  we  are  as  yet  not  well  informed  as  to  the  changes  in  glacial  valley 
systems  as  they  ])a8s  through  youth  and  maturity  to  old  age,  it  cannot  be  for 
a  moment  doubted  that  they  do  suffer  a  sequence  of  changes  as  time  passes ;  and 
it  is  now  the  evident  duty  of  the  glacialist,  be  he  geographer  or  geologist,  to 
determine  what  this  sequence  is,  and  to  propose  terms,  such  as  young,  mature,  and 
old,  by  which  its  stages  may  be  briefly  and  suggestively  designate*!.  Still  further, 
just  as  normal  cycles  of  erosion,  one  following  another,  produce  a  compound  topo¬ 
graphy,  and  just  as  the  character  of  the  compound  will  depend  on  the  stages 
reached  in  the  several  cycles,  so  normal  and  glacial  cycles  of  erosion  may  be 
combined  to  produce  a  compound  result,  and  the  character  of  the  result  will  depend 
cm  the  stages  reached  in  the  several  cycles.  The  Alps  show  us  a  compound  of,  for 
the  most  part,  normally  subdued  (or  late  mature)  mountains,  several  times  severely 
glaciated,  and  now  suffering  nonnal  erosion  again;  but  we  may  conceive  many 
other  combinations.  The  Rocky  mountains  of  Colorado  were  moderately  glaciated 
after  having  been  normally  subdued.  Norway  has  been  intensely  glaciated  after 
the  immature  dissection  of  its  uplifted  highland.  The  heavy  glaciation  of  the 
Laurentian  uplands  acted  on  an  immaturely  dissected  i)eueplain.  With  the  accu¬ 
mulation  of  such  examples  many  idealized  concepts  must  be  elaborated,  just  as 
Penck  and  Bruckner  elaborated  the  concept  of  the  terminal  Alpine  drift  deposits ; 
and  these  idealized  concepts  must  include  all  sorts  of  compounds  of  all  kinds  of 
mountains  and  all  degrees  of  glaciation.  The  thoroughly  prepared  specialist  in 
the  exploration  of  land  forms  must,  in  the  near  future,  be  as  well  acquainted  with 
the  many  combinations  and  permutations  of  these  and  other  factors  as  the  practised 
sportsman  is  with  the  ways  of  his  wild  game.  All  future  studies  of  glaciated 
mountains  will  find  their  indispensable  foundation  in  ‘  Die  Alpen  im  Eiszeitalter.’ 


HUMAN  GEOGRAPHY.* 

M.  Reclus  (who  died  before  the  complete  publication  of  his  last  work)  says  that 
Man  is  Nature  becoming  conscious  of  herself,  and  from  this  standiwint  he  attempts 
a  broad  survey  of  the  circumstances  which  Nature  provided  for  early  man,  and 

*  ‘L’homineot  La  Tern'.’  Elisee  Reclus.  <!  vols.  Paris:  I.ibrairic  Universolle. 
1905-08. 
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of  the  work  of  niaukind  in  adapting  itself  to  those  circupistances,  and  also  in 
altering  them  here  and  there  by  adding  new  factors  which  have  influenced  suc¬ 
ceeding  generations.  In  studying  present-day  human  facts,  it  is  obviously  neces¬ 
sary  to  see  into  not  only  the  underlying  physical  non-human  facts,  but  also  the 
facts  of  the  jiast.  Esquimault  was  chosen,  for  reasons  of  a  physical  nature,  as 
a  harbour  for  the  navy,  but  a  s|)eedy  change  of  policy  brought  about  the  decay  of 
this  township  without  a  past.  Bristol,  on  the  other  hand,  while  owing  its  original 
importance  and  its  site  to  reasons  of  physical  geography,  maintains  its  greatness  in 
spite  of  many  vicissitudes  of  trade ;  the  accumulated  momentum  sprung  from  a 
long  business  tradition  has  tided  the  city  over  serious  crises  between  the  decay 
of  one  business  and  the  evolution  of  another.  One  can,  indeed,  never  assert  what 
facts  may  and  what  facts  may  not  be  of  geographical  im]Kirt,  and  M.  Beclus  boldly 
assumes  that  nothing  human  is  foreign  to  bis  scheme.  This  makes  the  work  in  a 
sense  a  sketch  of  human  evolution  as  well  as  a  geographical  study  of  the  ways  and 
works  of  the  race.  The  net  is  large,  and  the  meshes  occasionally  very  floe,  but  it 
is  obvious  that  no  author  can  make  himself  a  specialist  in  all  departments  of  human 
knowledge,  and  the  result  is  that  M.  Reclus’s  statements  are  frequently  oi^en  to 
detailed  criticism  by  the  possessors  of  special  scholarship.  The  work  is,  none  the 
less,  valuable  and  interesting,  for  there  is  much  to  be  gained  from  a  broad  survey, 
which  often  suggests  correlations  and  interweaving  of  influences  the  specialist  might 
otherwise  disregard. 

M.  Reclus’s  writing  illustrates  in  most  interesting  fashion  one  of  the  greatest 
difficulties  of  work  on  human  evolution,  the  tendency  to  sink  back  from  the  high 
and  difficult  line  of  scientific  observation  and  inference,  aided  by  the  use  of  the 
imagination  so  valuable  for  work  on  mankind,  and  to  indulge  in  criticisms  and 
discussions,  of  which  the  primary  interest  is  the  light  they  shed  on  their  author’s 
own  personality.  We  often  find  the  author  digressing  for  several  ))ages  on  topics 
which  are  hardly  germane  to  a  geographical  study,  in  order  to  set  forth  his  indi¬ 
vidual  views  even  on  such  controverted  questions  as  those  of  religion.  In  this 
connection  it  may  be  said  that  this  book  is  written  from  the  standpoint  involved 
in  the  national  motto,  “Liberte,  Itlgalite,  Frateruite,”  and  that  it  is  strongly 
anti-clerical.  The  book  is  therefore  essentially  a  book  to  be  studietl  very  critically, 
but,  remembering  this,  it  is  still  jiossible  to  read  its  easily  flowing  sentences  with 
pleasure,  and  to  derive  mental  profit  from  its  many-sided  contact  with  human 
afi'airs. 

The  book  seeks  to  relate  human  facts  to  the  underlying  physical  circumstances 
at  every  jwint,  aud  thence  show’s  very  clearly  how  much  more  dominant  and 
exclusive  was  the  influence  of  those  immediate  circumstances  in  early  days  than  in 
more  civilized  eiKwhs,  when,  nevertheless,  the  efl'ects  of  that  dependence  on  circum¬ 
stance  steal  subtly  through  the  strongest  artificialities  of  social  convention.  The 
Eskimo  hunters  must  be  able  to  resist  the  pangs  of  hunger  often  for  long  jjeriods, 
and  this  is  reflected  in  their  training  of  the  young  and  in  their  physical  and  general 
characteristics.  Many  African  tribesmen  of  the  tropical  plains  must,  on  the  other 
hand,  be  always  on  the  alert  and  always  fleet  of  foot,  and  in  connection  with  this 
we  find  them  frugal  in  their  meals,  of  spare  strung  figure,  and  with  senses  keener 
than  the  average. 

As  a  Western,  M.  Reclus  naturally  takes  for  the  main  thread  of  his  narrative 
the  influences  operating  upon  Western  civilization,  and  considers  other  j)eoples  more 
especially  in  their  relation  to  ourselves.  This  explains  an  emphasis  on  such  subjects 
as  the  Jews  aud  their  religious  ideas,  an  emphasis  which  at  times  leads  the  author 
far  away  from  the  business  in  hand — that  of  tracing  the  mutual  influences  of  the 
Earth  and  man. 
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The  introductory  survey  deals  with  prehistoric  man  as  known  from  the  remains 
which  have  been  found,  and  discusses  in  a  general  way  his  circumstances  during 
the  glacial  periixl  in  Europe,  in  each  case  without  raising  any  specifically  new  points. 
From  this  basis  the  author  builds  up  an  interesting  account  of  the  various  ty|)es  of 
incipient  societies  as  they  were  probably  influenced  by  their  surroundings, — by  he<it 
and  cold,  by  drought  and  damp,  by  mountains,  stepi)es,  forests,  rivers,  marshes, 
lakes,  islands,  and  the  sea.  In  this  connection  the  im{)ortant  point  is  made,  that  it 
is  unwise  to  imagine  a  regular  succession  of  sociological  types,  e.g.  from  gatherers 
to  hunters,  thence  to  pastoralists,  and  so  on  to  agriculturalists,  and  ultimately 
industrialists.  In  different  circumstances  the  different  activities  may  apj)ear  in 
very  different  orders;  thus  the  proximity  of  a  navigable  river  may  lead  to  the 
urowth  of  commerce  at  a  very  early  stage  if  the  difficulty  of  navigation  is  sur¬ 
mounted,  even  ever  so  crudely.  Life  in  mountain  valleys  is  influenceil  by  deficiency 
of  light,  by  the.streaming  dampness  of  the  hillsides,  by  the  difficulties  of  winter 
travel,  and,  still  more,  of  winter  lalwur.  The  men  of  such  valleys,  therefore,  descend 
to  the  plains  to  seek  work  for  the  winter,  and  in  this  way  develop  the  habit  of 
|ieriodical,  and  ultimately  of  permanent,  emigration  which  is  such  a  characteristic 
of  the  Swiss,  the  Scotch,  and  the  Welsh  jieoples.  The  unequalled  difficulties  of 
virgin  forests  as  a  home  for  man  are  well  set  forth  ;  the  damp  semi-thirkness  and  the 
trackless  tangle  of  undergrowth  tend  to  bring  about  a  supreme  isolation  and  to  make 
the  pigmies  pcrha])s  the  most  backward  of  all  human  tyjies.  Stress  is  laid  on  the 
imjiortance  of  rivers  as  channels  of  intercourse  and  of  unification  in  many  cases, 
though  not  in  all,  for  a  river  may  lie  bounded  by  marslies  which  prevent  access 
to  its  navigable  course,  or  it  may  flow  too  strongly  tf)  permit  navigation.  A  river 
can  therefore,  according  to  circumstances,  l)ecomc  a  means  of  intercourse  or  the 
reverse,  and  cases  of  both  kinds  can  easily  be  adduced.  There  remains  the  further 
fact  th.at  rivers  are  found  to  be  convenient  btmndaries  of  political  states  in  later 
times,  but  jolitical  states  are  only  occasionally  natural  entities. 

There  is  an  interesting  chapter  on  the  relations  of  early  man  and  animals,  and 
in  it  the  author  lays  stress  on  the  likelihood  of  wild  animals  acquiring  the  habit  of 
prowling  about  the  refuse  heaps  and  surroundings  of  a  savage  encampment.  Once 
this  habit  developed,  the  animals  would  lose  some  of  their  wildness  and  might  come 
regularly  in  search  of  foed,  thus  giving  up  their  shyness  towards  savage  man.  What¬ 
ever  else  is  doubtful,  it  is  at  least  reasonably  certain  that  some  indefinable  and  now 
lost  quality  made  it  possible  for  early  man  and  animals  to  associate  together,  and 
the  half-wild  visitors  to  the  camp  could  become  pets  and  ultimately  in  the  full 
sense  domestic  animals,  the  extension  of  the  activity  of  the  mammary  glands  in  the 
cow  being  a  further  triumph  in  this  direction.  Reclus  claims  that  the  domestica¬ 
tion  of  animals  is  a  far  easier  step  than  the  utilization  and  growing  of  fdants,  and  he 
gives  an  interesting  case  of  a  monkey  which,  on  its  own  initiative,  did  the  work  of 
a  sheep-dog  in  Africa.  It  drove  the  flocks  in,  and  even  mounted  them  and  hunte^l 
the  imrasites  in  their  wool. 

Another  introductory  section  deals  with  the  f)erscnal  organization  of  society,  and 
thereby  touches  the  thorny  controversy  of  the  growth  of  types  of  marriage  and  of 
the  matriarchal  and  patriarchal  arrangements  of  social  affairs.  The  influence  of 
geographical  and  other  circumstances  on  the  development  of  these  systems  is 
reviewed ;  the  status  of  women  is  higher  in  a  sense  among  tribes  which  live  by 
gathering  and  tilling,  work  in  which  women  may  take  a  large  share,  than  among 
other  tribes  living  on  flocks  and  herds  necessarily  cared  for  and  esjiecially  defended 
by  the  men.  Among  fisher-folk  also  the  women  may  gain  great  social  imiwrtancc, 
remaining  as  heads  of  the  household  while  the  men  are  often  only  occasional  visitors. 
The  Matriarchate  and  the  Patriarchate  arc  thus  rival  types  of  social  order  which,  as 
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B^Iub  insists,  are  rarely  worked  out  exclusively ;  in  any  one  case  we  shall  usually 
find  a  mixture  of  both,  and  the  balance  of  preponderance  of  one  or  other  may  change 
from  time  to  time  with  alterations  in  the  conditions  of  life.  It  will  be  understood 
that  along  with  marriage  and  social  order  comes  the  question  of  religion  and 
ceremonial,  a  subject  which  is  evidently  of  siiecial  interest  to  the  author.  His 
position  is  that  of  an  anthropological  geographer  endeavouring  to  show  that  all 
religious  beliefs  and  ceremonies  are  a  natural  product,  are  evolutions  from  the 
farthest  ages  of  the  past.  It  is  unfortunate  that  beneath  this  legitimate  argument, 
there  runs  an  undercurrent  of  bitterness  against  current  creed  and  dogma,  which  is 
not  justifiable  in  a  primarily  geographical  treatise,  and  which  leads  the  author  into 
some  superfluous  and  unconvincing  digressions. 

The  periennial  question  of  “East”  and  “West”  naturally  comes  up  for  treat¬ 
ment  at  the  commencement  of  the  survey  of  our  civilization,  and  the  reader  is 
wisely  warned  against  such  common  fallacies  as  that  of  an  inevitable  westward 
trend  in  civilization.  The  natural  barriers  to  intercourse  are  made  responsible, 
along  with  the  slight  development  of  practical  mechanical  genius,  for  the  isolation 
of  the  various  types  of  civilization  in  the  countries  of  the  East,  and  special  attention 
is  drawn  to  the  great  band  of  inhospitable  lands  separating  these  civilizations  from 
those  of  the  Metliterranean  and  the  West.  European  culture  has  developed  later, 
and  has  been  influenced  again  and  again  by  the  East,  for  isolation  has  not  been 
by  any  me.ans  complete,  and  the  continual  mixture  of  types  and  social  arrangements 
in  Europe  has  kept  the  Western  civilization  in  relative  instability  ojx;n  to  new 
ideas  and  progress.  'I'he  modem  vast  improvements  in  mechanical  skill  and  the 
consequent  diminution  of  barriers,  finally,  are  made  to  point  towards  internationalism 
and  the  growth  of  world  culture.  The  author  is  filled  with  an  ideal  of  society 
based  upon  free  criticism  and  exchange,  a  society  in  which  national  boundaries 
and  prejudices,  social  inequalities,  non-rational  dogmas,  and  other  fossils  of  human 
evolution  shall  not  have  part  or  lot. 

The  systematic  survey  of  civilization  begins  as  early  as  documentary  evidence 
permits,  as  it  is  made  to  start  from  what  may  be  called  the  Near  East — Iran, 
Mesoiotamia,  Egypt,  and  the  countries  between.  The  Pamirs,  it  is  true,  are  the 
centre  of  the  great  continental  arch,  but  their  physical  conditions  have  repelled 
mankind,  and  Iran  has  become  the  land  whence  influences  radiated  to  both  east 
and  west ;  it  was  their  place  of  meeting,  and  legend  has  much  to  say  of  the  age-long 
conflicts  between  Iran  and  Turan. 

In  treating  each  region,  the  approved  geographical  method  is  followed  of  dis¬ 
cussing  the  physical  conditions,  and  especially  the  relief  of  the  land,  from  which 
arguments  are  drawn  as  to  lines  and  means  of  communications,  and  as  to  the 
conditions  of  social  development.  Much  attention  is  paid  to  the  human  aspect  of 
buildings  and  other  objects  of  artistic  effort,  with  special  reference  to  the  growth  of 
religions.  At  the  outset,  the  oft-repeated  but  still  very  necessary  warning  is  given 
against  generalizing  about  blood-relationship  from  the  facts  of  language.  The 
author  practically  discards  the  slowly  dying  Aryan  or  Indo-Germanic  myth. 

Phoenicia  rightly  comes  in  for  special  treatment  as  the  meeting-place  of  three 
continents,  the  entrepot  for  the  trade  of  the  ancient  world,  whence  the  products  of 
the  Far  East,  “spices  and  balm  and  myrrh,”  and  also  gold  and  precious  gems  and 
ivory  work,  valuable  materials  of  sufficiently  small  bulk  to  be  carrieil  by  camels, 
were  brought  to  the  shores  of  the  Great  sea  and  thence  distributed  to  Crete,  and 
Greece,  and  Egypt,  and  the  barbaric  West.  Interesting  analogies  are  drawn  between 
Phoenicia  and  nineteenth-century  England,  free-trading  merchant  nations,  each, 
temporarily  at  any  rate,  necessary  to  the  general  civilization,  and  each  iK)88essing  a 
scattered  empire  largely  based  ujxau  trading  outposts.  The  author’s  controversial 
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luterests  lead  him  to  treat  Palestine  more  esiiecially  from  the  point  of  scioli^y 
and  theology,  and  his  detailed  account  borrows  much  from  the  results  of  modern 
bililical  criticism. 

It  would  serve  no  useful  purpose  to  attempt  to  follow,  within  the  limits  of  a 
short  article,  the  progress  of  M.  Reclus’s  survey,  as  he  deals  successively  with  the 
Roman  Empire,  the  Barbarians,  mediicval  Europe,  and  the  rise  of  the  modem 
state.  In  each  case  the  author's  aim  is  to  compile  an  interesting  account  of  the 
civilization,  monuments,  and  activities  of  the  peoples  successively  discussed,  and 
one  only  regrets  that  his  strong  personal  likes  and  dislikes  sometimes  lead  him 
into  controversial  accounts  of  political  and  psychological  matters  somewhat  removed 
from  the  main  thesis  of  the  relation  of  man  to  the  Earth.  The  survey  ultimately 
wends  its  way  around  the  whole  inhabited  Earth,  and  the  section  on  contem¬ 
porary  history  gives  a  broad  statement  of  an  educated  Frenchman’s  standpoint 
in  discussing  modern  international  questions. 

A  rather  acid  discussion  of  Britain,  especially  in  its  rule  as  a  world  power,  is  of 
sullicient  interest  to  us  to  need  special  mention.  M.  Ueclus  seems  to  sec  in  the 
well-known  British  love  of  continuity  of  tradition  merely  a  blind  conservatism 
which  acts  as  a  drag  on  the  nation.  For  him  the  connection  between  the  mother- 
Britain  and  the  Britains  over-seas  is  a  slender  one  likely  to  break,  and  South  Africa 
is  treated  as  a  thorn  in  the  side  of  the  empire  without  a  thought  of  the  great  scheme 
of  the  United  States  of  South  Africa  which  was  so  soon  to  l)e  realized.  Statistics  are 
given  to  show  the  waiflug  of  England’s  industrial  primacy,  and  for  the  author  that 
was  evidently  the  main  feature  of  British  greatness.  The  administrative  work  of  the 
imperial  civil  service  is  sadly  undervalued,  while  undue  attention  is  paid  to  the 
extreme  exuberance  of  British  patriotism  which  has  occasionally  spread  from  a  few 
enthusiasts  to  the  mass  of  the  people  and  infected  them  usually  for  a  very  short 
time.  The  British  in  India  come  in  for  special  criticism,  though  the  author  admires 
their  governmental  sagacity,  and  takes  comfort  in  the  belief  that  British  rule  is  bring¬ 
ing  into  existence  a  feeling  of  “  India  for  the  Hindoos.”  In  several  sections  the 
author  draws  attention  to  the  probable  immense  future  importance  of  the  East 
Indies,  where  a  chain  of  islands  is  allowed  to  belong  to  Holland  for  the  present 
but  may  change  hands  at  any  time,  and  through  which  opens  the  great  sea-way 
into  the  Pacihe,  the  ocean  of  the  future.  The  concluding  chapters  contain  a 
survey  of  modern  social  systems  from  the  author’s  standpoint,  and  continue  his 
criticisms  of  things  British!  He  gives  a  caricature  of  the  British  Empire,  a 
tall  gaunt  tourist  in  a  Norfolk  suit  stalking  ‘over  the  boilies  of  unfortunate  subject 
])eoples,  with  ironclads  emerging  from  a  cloud  of  black  smoke  in  the  back¬ 
ground.  Other  illustrations  are  a  procession  of  unemployed  in  London,  and  a 
nail-maker,  with  explanatory  details  from  a  reiwrt  on  sweated  industries.  M. 
lieclus  is  almost  as  critical  of  most  other  nations,  and  evidently  distrusts  a  pluto¬ 
cracy  even  more  than  the  older  tyj»es  of  aristocracy,  but,  as  beSts  an  idealist- 
anarchist,  he  concludes  in  an  optimistic  tone  and  looks  forw’ard  to  a  successful  war 
against  poverty  and  ignorance,  leading  on  to  the  realization  of  an  International 
society  of  workers  based  upon  “  Liberte,  figalite,  Fraternite.” 
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THE  INTERNATIONAL  GEODETIC  ASSOCIATION. 

The  sixteenth  triennial  Conference  of  this  Association  took  place  in  London  at  the 
Institution  of  Civil  Engineers  on  September  22,  and  on  the  27th  the  members  of 
the  Association  adjourned  to  Cambridge,  where  the  meeting  was  brought  to  a  close 
on  September  27.  The  conference  was  opened  on  behalf  of  the  Prime  Minister  by 
Mr.  Haldane,  who  welcomed  the  foreign  delegates  and  expressed  the  appreciation 
of  the  British  Government  of  the  geodetic  work  which  was  everywhere  in  progress. 
Sir  George  Darwin,  speaking  on  behalf  of  the  President  of  the  Iloyal  Society,  who 
was  unavoidably  absent,  laid  stress  on  the  enormous  advantage  which  had  accrued 
to  British  surveyors  in  all  parts  of  the  world  from  this  country’s  adhesion  to  thi^ 
Association  in  the  interchange  of  o])inions,  in  the  comparison  of  national  standards 
and  in  many  other  ways.  General  Bassot,  the  President  of  the  Association, 
referred  to  the  work  done  by  British  mathematicians,  physicists,  and  geodesists 
for  the  advance  of  the  science,  and  welcomed  the  representatives  of  the 
Argentine  Republic  and  Chile,  who  were  present  for  the  first  time,  these  countries 
having  joined  the  Association  since  the  last  conference  in  Buda-Pesth  in  1900 . 
Eighteen  countries  now  belong  to  the  Association  and  were  represented  by  delegates, 
and  in  addition  the  surveys  of  the  Dominion  of  Canada  and  Commonwealth  of 
Australia,  of  Egypt  and  of  India,  sent  members  of  their  staffs,  so  that  all  the  high- 
grade  surveying  at  present  in  progress  throughout  the  world  was  represented  at  the 
Conference. 

The  business  of  the  Conference  commenced  with  the  i>resentation  of  the  report 
of  the  perpetual  secretary  (Prof.  II.  G.  v.an  de  Sande  Bakhuyzen),  wherein  he 
detailed  the  changes  in  the  Association  which  bad  taken  place  since  the  last 
Conference.  General  reports  summarizing  the  results  obtained  since  the  last 
Conference  were  presented  on  the  work  of  the  Central  Bureau ;  on  international 
latitude  observations;  on  triangulation;  base  nieasuremeuts ;  longitudes,  latitudes, 
and  azimuths ;  and  on  precise  levelling.  On  the  third  day  of  the  Conference  other 
general  reports  were  read  on  tide  gauges,  determination  of  gravity,  and  deviations 
of  the  plumb-line.  These  reports  summarized  the  advance  made  in  the  various 
sections  of  geodesy,  during  the  triennial  period  intervening  between  the  meetings  at 
Buda  Pesth  and  London,  and  form  a  valuable  record  of  the  present  state  of  geodetic 
science.  In  some  cases  the  reporter  was  able  to  raise  points  of  considerable  interest 
and  importance  by  the  critical  discussion  of  the  material  furnished  to  him  from 
different  countries.  In  presenting  his  report  upon  the  base  measurements.  Colonel 
Bourgeois  compared  those  made  with  bars  and  with  wires  respectively,  and  inclined 
to  an  unfavourable  opinion  of  the  results  obtained  with  J^erin  wires  made  of  Invar.” 
This  matter  is  one  of  great  importance  on  account  of  the  extended  use  of  the 
Jaderin  system  of  measuring  bases  at  the  present  day,  and  the  president  proposed 
that  the  permanent  secretary  should  shortly  publish  a  report  on  the  subject,  in  which 
recent  results  would  be  incorporated.  In  the  discussion  Mr.  0.  H.  Tittman  (United 
States)  advocated  the  use  of  tajies  instead  of  wires,  and  Mr.  McCaw  and  Mr. 
Keeling,  from  their  exi)erience  in  Uganda  and  Egypt  respectively,  laid  stress  on 
the  necessity  for  special  care  in  levelling  whenever  the  slojte  of  the  ground  was 
considerable. 

The  representatives  of  each  country  presented  summaries  of  the  geodetic  work 
which  was  being  done,  and  many  points  of  interest  and  importance  were  brought 
out.  M.  Lallemand  (France)  described  the  recent  French  levelling  operations,  in 
the  course  of  which  two  lines  were  specially  re-observed  in  order  to  explain  certain 
discrepancies  which  had  been  found  between  the  French  and  Italian  levelling  at 
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IioidU  on  the  frontier.  The  new  work  showed  tliat  these  discrepancies  were  ^ 

raluced,  but  enough  still  remained  to  suggest  the  desirability  of  a  similar  investiga-  ‘ 

tion  being  made  on  the  Italian  side. 

Sir  David  Gill  reported  on  the  African  arc  of  meridian,  which  now  extends  from  1 

Port  Elizabeth  to  a  little  north  of  the  10th  parallel  of  south  latitude.  Beyond  this, 

250  kilometres  of  triangulation  have  been  done  by  the  Anglo-Congolese  Boundary 
Survey  party,  as  well  as  220  kilometres  in  Egypt  southwards  from  Cairo.  The 
results  of  several  si)^ial  investigations  of  high  interest  were  laid  before  the  Con¬ 
ference,  amongst  others,  those  obtained  by  D.  Hecker  in  studying  the  deformation 
of  the  Earth  by  the  Moon’s  influence,  which  he  has  been  measuring  at  Potsdam 
with  a  horizontal  pendulum.  Baron  Eotvos  jiresented  a  report  on  his  observations 
with  the  torsion  balance  in  Hungary.  Mr.  Hayford,  of  the  United  States  Coast 
.and  Geodetic  Survey,  presented  a  new  method  of  computation  of  the  effect  of 
topography  and  of  isostatic  compensation  upon  the  intensity  of  gravity  at  stations, 
in  which  he  computed  the  effect  upon  the  intensity  of  gravity  at  each  station  of  all 
the  topography  of  the  world  and  of  the  isostatic  compensation  of  that  topography, 
instead  of  considering  the  region  within  a  radius  of  50  kilometres  only.  He  main¬ 
tained  that  the  investigation  showed  both  that  isostasy  exists,  and  that  by 
extending  the  regign  for  which  compensation  was  applied  api)arent  anomalies  were 
much  diminisheil. 

Throughout  the  proceeslings  frequent  evidence  was  given  of  the  immense  value 
of  the  work  done  at  the  Bureau  International  des  Poids  et  Mesures  at  Breteuil,  near 
Paris,  in  undertaking  investigations,  in  verifying  standard  weights  and  measures, 
and  maintaining  a  high  standard  of  international  precision.  India  has  hail  its  10-foot 
stamlard  reverified,  and  is  alxjut  to  ailopt  metric  standards  for  its  geodetic  work. 

Egypt  is  obtaining  a  prototyjK:  standard  metre  to  replace  the  Briiuner-Ibanez 
standard  bar,  which  will  be  reverified  at  Breteuil. 

It  is  the  combined  results  of  such  precise  and  highly  specialized  investigations 
as  these,  which  have  been  laid  before  the  Conference,  that  enables  us  not  only  to 
arrive  at  a  more  definite  knowledge  of  the  Earth’s  true  form  and  dimensions,  but 
also  to  locate  positions  on  it  with  high  accuracy  for  the  purpose  of  controlling 
innumerable  other  measurements  which  are  needed  for  practical  purposes.  As  land 
becomes  more  valuable  and  more  subdivided  and  more  densely  inhabited,  so  have 
measurements  of  it  to  be  more  accurately  made ;  and  those  of  higher  grade,  which 
serve  as  a  final  control  and  a  guarantee  of  accuracy,  must  be  carried  out  with  strict 
regard  to  all  the  refinements  and  precision  known  to  modem  geodesy.  It  is  by 
encouraging  and  facilitating  such  specialized  investigations,  and  by  co-ordinating 
the  work  dune  in  different  countries  that  the  International  Geodetic  Association 
performs  a  task  of  the  highest  value  and  importance  to  state  surveys,  to  all 
problems  of  geophysics,  and  to  the  whole  science  of  geography. 

H.  G.  L. 
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•  Deutschland.’  By  Prof.  Ur.  Albert  Zweek.  licipzig  and  lierlin :  Teubner.  IJHtS. 

4  tnarki. 

This  book  is  practically  a  regional  geography  of  Germany  written  from  the  point 
of  view  of  the  connection  between  physical  condition  and  economic  development. 
It  contains  a  number  of  well-chosen  illustrations  typical  of  German  scenery. 
Esjiecially  interesting  are  those  which  show  the  northern  heather  and  i)eat  regions 
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and  the  shifting  sands  of  the  Baltic  coast.  On  p.  128  is  a  typical  picture  of  the 
drainage  of  jieat  bogs.  The  methods  in  use  nearly  re-semble  those  employed  in 
Somerset.  On  p.  133  is  a  view  of  the  rescue  of  a  horse  from  a  dangerous  bog  in 
the  region  of  shifting  sand,  and  on  p.  134  is  a  typical  picture  of  the  vegetation 
of  the  Kurische  Nehrung.  An  admirable  account  is  also  given  of  the  drainage  of 
marshes  and  the  rescue  of  land  from  the  sea. 

Throughout  the  books  means  of  communication  are  well  described,  and  the  con¬ 
nection  of  local  industries  with  the  physical  features  clearly  erffphasized.  Particular 
attention  is  i»id  to  the  part  playetl  by  rivers  in  the  commercial  development  of 
Germany,  the  Rhine  south  of  Switzerland  lieing  very  fully  dealt  with.  Students 
of  commercial  geography  will  find  this  an  admirable  book  of  reference  for  the  account 
of  modern  developments  such  as  the  use  of  water-ix)wer,  and  for  many  valuable  notes 
on  the  history  of  important  towns. 

A.  \V.  A. 


‘  Leeds  and  its  Neighbourhood.  An  Illustration  of  English  History.’  By  A.  C. 
Price.  (Oxford  :  Clarendon  Press.  1909.  Pp.  xxiii.,  328.  Maps  and  Illustrations, 
•is.  6d.)  This  book  is  avowedly  an  experiment,  by  a  schoolmaster,  to  whom  long 
experience  has  shown  the  necessity  of  localizing  the  broad  facts  of  history.  We 
have  here,  therefore,  a  history  of  England  in  certain  aspects  grouped,  so  to  say, 
round  Leeds  as  a  central  geographical  figure,  although  for  his  many  topographical 
illustrations  of  fact  the  author  ranges  widely  thnmgh  the  county  of  York.  The 
result  should  not  fail  to  be  of  value  in  the  locality  for  which  it  is  designed; 
incidentally  it  provides  a  useful  elementary  survey  of  the  story  of  a  great  city 
which  has  been  conspicuously  wanting  in  histories. 

‘A  Tourists’  Flora  of  the  West  of  Ireland.’  By  R.  Lloyd  Praeger,  (Dublin: 
Hodges,  Figgis.  1909.  Pp.  xii.,  243.  Maps  and  Illustrations.  3s.  Gd.)  The 
well-known  Irish  naturalist  here  provides  a  handy  volume  intended,  he  says,  to 
serve  as  a  “first  aid”  for  the  tourist  rather  than  for  the  resident  botanist.  But  it 
may  be  supposed  that  resident  botanists  will  be  glad  of  the  book,  so  full  is  it  of 
detail  and  of  references  to  treatises  of  a  more  individual  character.  There  is  a 
general  introduction,  then  a  section  divided  according  to  localities,  then  a  similar 
division  according  to  plant- systems.  In  the  two  first,  as  preparatory  to  the 
botanical  matter,  there  is  a  great  dial  of  general  topographical  information.  To 
each  section  there  is  an  excellent  index. 

‘  Guides  Joanne.’  “  Marseille  ”  (pp.  50,  156),  “  Roueti  ”  (pp.  60,  156),  “  Reims  ” 
(pp.  40,  136),  “St.  Raphael  et  I’Esterel”  (pp.  61,  156).  (Paris  :  Hachette.  1909. 
Maps  and  Illustrations.  1  franc.)  These  four  little  volumes  continue  the  series 
of  the  well-known  French  guides  devoted  to  individual  centres  and  their  environs. 
They  are  well  produced,  illustrated,  and  mapped,  considering  their  low  price,  but 
some  of  the  type  is  painfully  small,  and,  in  the  copies  under  notice,  far  from 
clearly  printed. 

‘Geographie  du  Tarn.’  By  Paul  Joanne.  (Paris:  Hachette.  1909.  Pp.  64. 
Maps  and  Illustrations.  1  franc.)  This  is  a  sixth  edition  of  the  little  handbook 
to  the  department  of  the  Tarn,  by  the  editor  of  the  great  ‘  Dictionnaire  geo- 
graphique.’  It  contains  a  useful  alphabetical  directory  of  the  communes,  and  has 
evidently  Ireen  carefully  brought  up  to  date.  Some  of  the  plates  are  rather  badly 
worn.  The  map  belongs  to  the  excellent  dei>artmental  series  in  the  Dictionnaire. 

‘  La  Terre  Trcmblante.  Calabre  et  Messinc.’  By  Jean  Carrere.  (Paris :  Plon- 
Nourrit.  1909.  Pp.  341.  3  fr.  50  c.)  This  is  a  picturesque  account  of  the 

earthquake-area  of  southern  Italy  by  an  author  who  was  in  Calabria  after  the 
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disasters  of  1907  and  1908 — a  volume  which  will  be  of  no  little  value  for  future 
reference,  although  in  no  way  a  scientific  study. 

‘  Portugal :  its  Land  and  People.’  By  W.  II.  Koebel.  (London :  Constable. 
1909.  Pp.  xvii.,  405.  Illustrations.  16s.)  Here  a  commonplace  title  is  applied 
to  a  somewhat  commonplace  book,  a  ponderous  bulk  of  glazetl  paper.  It  is  a 
purely  descriptive  volume,  but  the  author  has  had  better  opportunities  for  obser¬ 
vation  than  most  visitors  would  find,  and  he  has  quitted  beaten  tracks  to  some 
extent.  The  photographs,  and  some  of  the  coloured  illustrations  by  Mrs.  Roope 
llockery,  are  very  gooil. 


AFRICA. 

Tub  Pknixsula  of  Sixai. 

‘  I.a  Presqu’ile  du  Sinai:’  Etude  de  G^ographie  et  d’Histoire  (Biblioth^ue  do  I’Ecole 
des  Ilautcs  Etudes).  By  Raymond  Weill.  .  With  9  maps  and  1  page  geological 
sections.  Pp.  is.  +  980.  Paris:  Honore  Champion.  1908.  15/f*. 

This  work  is  a  valuable  .addition  to  the  literature  on  the  Sinaitic  peninsula,  and 
constitutes  the  most  important  contribution  m.ade  to  our  knowledge  of  the  geo¬ 
graphy,  geology,  and  history  of  the  region  since  the  publication  of  the  well-known 
memoirs  of  Dr.  Hume  and  the  late  Mr.  Barron  of  the  Egyptian  Survey  Dejartment. 
The  author  appears  to  have  thoroughly  familiarized  himself  with  the  labours  of  his 
numerous  pre<lecessors  in  the  same  field,  and  his  journeys  in  1904-05,  in  company 
with  Flinders  Petrie,  who  was  conducting  explorations  on  the  western  slopes  for 
the  Egypt  Exploration  Fund,  have  enabled  him  to  supplement  previous  accounts 
by  much  original  material  of  his  own  gathering. 

The  book  oj^ens  with  an  essay  on  the  geological  structure  of  the  country,  the 
author  discussing  in  turn  the  great  limestone  tableland  of  El  Tih  and  the  area 
occupied  by  sedimentary  rocks  on  the  western  side  of  the  peninsula  proper;  the 
complicated  district  of  M.ighar.ah,  where  occur  the  turquoise  mines;  and  the  great 
blocks  and  ranges  of  crystalline  rocks  forming  the  central  and  interior  ].ortion  of 
the  region.  It  will  be  noted  that  the  author  .agrees  with  Walther  in  regarding  the 
whole  of  the  sandstone  above  the  Carboniferous  limestone  as  of  Cretaceous  (Nubian) 
age,  thus  differing  from  Mr.  Barron,  who  considered  the  basal  portion  of  the  sand¬ 
stone  (below  certain  well-marked  basalt  flows)  as  being  connected  with  the  under¬ 
lying  Carboniferous  limestone  rather  than  with  the  undoubted  Nubian  Sandstone 
aliove.  According  to  Weill,  the  red  sandstone  below  the  lime.'-tone  is  at  latest 
contemporaneous  with  the  Carboniferous  and  most  probably  Devonian. 

The  second  jwrtion  of  the  book  is  devotftl  to  denudation,  hydrology,  botany’, 
and  the  inhabitants,  while  the  third  is  descriptive  of  the  present  aspects  and  past 
history  of  the  more  imj^iortant  settlements  on  the  shores  of  the  Gulf  of  Suez. 
Subsequent  sections  deal  at  length  with  the  various  routes  leading  from  Suez  into 
the  interior ;  with  the  topography  and  history  of  the  ancient  Magharah,  and  the 
great  massif  of  Sarbfit  el  Khfidim  immediately  to  the  north ;  and  with  the  topo¬ 
graphy  of  the  central  crystalline  ranges,  including  descriptions  of  the  ruins,  convents 
and  so-called  oases  of  this  mountainous  wilderness. 

Not  the  least  valuable  portion  of  M.  Weill’s  work  is  the  detailed  bibliography, 
which  will  be  of  great  assistance  to  all  subsequent  workers  in  the  peninsula.  The 
general  arrangement  of  the  book  might  have  been  improved,  and  we  could  have 
wished  that  the  siielling  of  place-names  were  more  in  conformity  with  that  adopted 
by  the  Egyptian  Survey.  It  is  difficult,  in  some  cases,  to  identify  hills  shown  on 
the  authoi’s  plans  with  those  on  the  maps  accompanying  Mr.  Barron’s  work,  and 
in  some  instances  the  spelling  adopted  in  the  text  does  not  conform  to  that  used 
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on  the  plans.  I'he  latter  include  a  general  map  of  the  peninsula  south  of  the 
latitude  of  Suez,  on  a  scale  of  1 :  800,000. 

II.  J.  LI.  R. 


Reseabohks  in  Gentbal  Africa. 

‘Resultats  Soientifiques  des  Voyages  en  Afriqnc  d’Edonard  Fok.’  Pp.  xli.  +  742. 

Paris :  Imprimerie  Nationale.  1908.  50  fn. 

It  will  bo  at  once  seen,  from  the  wording  of  the  title,  that  this  ponderous  tome 
(weighs  nearly  10  lbs.)  is  not  the  composition  of  the  distinguished  traveller  whose 
name  it  bears,  but,  as  explained  by  the  editor,  consists  partly  of  the  copious  notes 
left  by  him  in  a  somewhat  rough  state  at  his  death  in  1901,  and  partly  of  the 
detailed  descriptions  by  the  late  M.  Hamy  and  several  other  specialists  of  the  rich 
geographical,  ethnological,  and  natural  history  collections  presented  by  M.  Foil  to 
the  National  Museum  and  the  Trocadero.  Although  his  name  is  little  known  in 
England,  he  may  claim  to  rank  amongst  the  foremost  explorers  of  modern  times, 
and,  apart  altogether  from  the  unfinished  records  of  his  last  great  expedition  of 
1894-97,  his  remarkable  versatility  and  shrewdness  of  observation  in  every  branch 
of  the  natural  sciences  are  amply  illustrated  in  the  completed  works  that  he  has 
left  us,  describing  his  earlier  excursions  to  Dahomey,  and  especially  to  Nyasaland 
and  neighbouring  districts.  Such  were  ‘Le  Dahomey’  (1895),  described  by  the 
editor  as  “  un  document  de  premier  ordre ;  ”  ‘  Mes  Grandes  Chasses  dans  I’Afrique 
Centrale’  (1899);  and  ‘  Du  Cap  au  Lac  Nyassa,’  crowned  by  the  gold  medal  of  the 
French  Academy  (1894). 

It  was  on  his  return  from  the  almost  exhaustive  survey  of  the  Nyasalands 
(1891-93)  that  M.  Fok  received  his  commission  to  lead  the  great  expedition  across 
Africa  which  forms  the  piece  de  resistance  of  the  present  volume,  and  establishes 
his  reputation  as  a  leading  authority  on  the  geography,  the  })eDples,  and  the  fauna 
of  Central  Africa.  In  the  previous  undertaking  the  Nyasa  and  Lower  Zambezi 
districts  had  been  reached  by  the  West  Coast,  the  Cape,  and  the  late  Boer  states. 
Now  the  start  was  made  from  Marseilles  (July,  1894)  via  the  Beil  sea  and  Indian 
ocean,  so  that  the  contour  of  the  continent  was  nearly  completed  when  the  traveller 
and  his  a-ssociates,  MM.  Barely  and  Bertrand,  arrived  at  the  Zambezi  delta.  A 
further  investigation  of  the  Nyasa  region  was  then  made  before  the  jxirty  struck 
inland. 

His  two  companions  being  left  behind  at  an  early  stage,  M.  F'oa  continued  his 
memorable  journey  alone,  and  largely  on  foot,  from  Lake  Tanganyika  and  the 
Lualaba  down  the  Middle  Congo  to  Stanley  Pool,  where  the  mission  was  broken 
up  in  November,  1897,  its  leader  returning  by  Banana  to  France  before  the  close 
of  the  same  year.  Then  followed  his  marriage  in  1899,  and  in  June,  1901,  his 
untimely  death,  by  which  a  most  promising  career  was  cut  short  while  arranging 
his  copious  materials  for  publication.  How  great  was  the  loss  is  well  indicated 
by  M.  Perrier,  who,  in  a  prefatory  notice,  remarks  that  in  all  his  expeditions 
M.  Foil  had  invariably  proved  himself  an  eminent  geographer,  a  well-equipped 
naturalist,  a  resourceful  explorer,  while  he  had  ever  a  special  eye  for  ethnological 
subjects.  “Endowed  with  a  wonderful  memory  and  a  highly  develoi)ed  artistic 
sense,  he  acquired  with  surprising  ease  the  languages  of  the  peoples  with  whom 
he  came  in  contact,  induced  them  to  explain  their  beliefs  and  to  relate  their  legends 
and  traditions,  thus  by  dint  of  tact  and  patience  at  last  iienetrating  into  their 
psychology  and,  so  to  say,  laying  bare  their  very  souls.” 

During  the  final  exi»edition  of  three  and  a  half  years  (May,  1894,  to  November, 
1897),  over  6000  miles  were  covered  between  the  two  oceans,  either  on  foot  or  in 
frail  river  craft ;  some  350  determinations  were  made  for  latitude  and  longitude  : 
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ir>0  ixiiiits  fixed  astronomically  in  the  Zainbezi-Congo  basins ;  and  a  large  number 
of  altitudes  taken  almost  everywhere.  Most  of  these  observations  are  believed  to 
be  trustworthy,  except  the  longitudes,  many  of  which  cannot  be  accepted  without 
re.sei^’e.  The  volume  is  further  enriched  by  several  of  the  original  photographs,  as 
well  as  of  the  excellent  water-colours  and  drawings  made  at  various  points  by  this 
many-sided  observer.  Thus  has  been  brought  together  and  here  reproduced  a 
large  i>art  of  the  abundant  data  collected  during  one  of  the  most  complete  geo¬ 
graphical  enterprises  carried  out  in  modem  times.  It  should  be  stated  that  some 
of  these  data  had  already  received  i)ermanent  form  in  M.  Foil’s  ‘  Traver86e  de 
r.Vfrique  du  Zamb^ze  au  Congo  franfais,’  which  was  finished  a  short  time  before 
bis  death. 

Attention  should  also  be  called  to  the  series  of  well-executed  maiis  of  the  regions 
traversed,  and  esjiecially  to  the  twelve  highly  artistic  coloured  plates  of  various 
si)ecies  of  Siluridte  and  other  members  of  the  peculiar  African  fluvial  fauna. 

A.  H.  Keaxe. 


Ruwenzori. 

‘II  Ruwenzori,  Relazii>ne  Scientificlie.’  Vol.  1,  pp.  601,  Plates  H;  vol.  2,  pp.  286, 

Plates  40.  By  S.  .\.  R.  II  Trineipe  Luigi  Amedeo  di  Savoia,  Duca  Degli  Abruzzi. 

Milano :  Hoepli.  1909.  50  lire. 

The  scientific  results  of  the  Abruzzi  exjiedition  are  thoroughly  worked  out  in 
these  two  handsome  volumes,  of  which  the  first  forms  a  valuable  contribution  to  the 
n.itural  history  and  botany  of  British  East  Africa,  whilst  the  second  is  one  of  the 
most  important  works  on  the  geology  of  Equatorial  Africa  that  has  yet  apjieared. 

Many  of  the  plates  in  the  second  volume  are  exceedingly  beautiful  as  photo- 
grajihic  studies  of  the  valleys  of  Ruwenzori,  as  well  as  geologically  interesting.  In 
the  first  volume  Prof.  Camerano  discusses  the  distribution  of  the  Colobus  monkey, 
and  describes  the  sub-sjiecies  of  buffalo  {Iladcliffei)  and  of  the  zebra  {Grahti)  which 
occur  in  Uganda.  He  also  distinguishes  the  Ruwenzori  leopard  as  a  new  variety 
remarkable  for  its  extremely  dark  colour  and  jicculiar  shape.  The  zoological 
collection  consists  tif  the  following  : — 

Bats,  9  sp.  (1  new)  and  Insectivora,  3  sp.  described  by  Festa ;  rodents,  17  sp. 
(Camerano);  birds,  36  sp.  (Suh'adori) ;  reptiles  and  Amphibia,  39  sp.  (1  new) 
by  Peracca;  mollusks,  51  sp.,  of  which  31  are  new  (Follonera) ;  Crustacea,  3  sp., 
with  2  new  (Nobili) ;  Uymenoptera,  28  sp.,  and  dragonflies,  3  sp.  (Zacattari); 
Coleoptera,  with  4  new  sp.  (Cumtrano  and  Fangella) ;  earwigs,  etc.,  24  sp.,  of  which 
7  are  new  (Borelli) ;  Orthoptera,  70  sp.,  of  which  6  are  new  and  1  is  a  new  genus 
(Gujlio  Tos) ;  termites,  4  sp.,  and  myriopods  21  sp.,of  which  17  are  new  (Sitvestri)  ; 
worms,  31  sp.  and  18  new  (Cognati  de  Martiis);  Parasitic  wonns,  16  .sp.  and  5  new 
(Farona). 

The  botanical  collections  include  93  siiecies  of  flowering  plants,  of  which  18  are 
new  to  science  (Chiovenda  and  Goriest)  ;  leras,  24  sp.  (4  new)  by  Pirotta;  mosses, 
38  sp.  and  22  new,  including  2  Sphagna  (Negri) ;  Hepatics  33  sp.  and  16  new  sp. 
(Gola) ;  fungi,  27  sp,  and  1  tew  sp.  (Mattirolo) ;  lichens,  83  sp.  (5  new)  by  Jatta 
and  Alg®,  33  sp.  by  De  Toni,  who  records  the  snow  alga,  Chlamydomonas 
nivalis,  upon  Ruwenzori.  In  the  second  volume,  containing  Prof.  Roccati’s  lucid 
description  of  the  geology  of  Uganda,  there  are  many  interesting  jxiints,  such 
as  the  origin  of  laterite,  native  methods  of  iron-working,  and  the  distribution 
of  ironstone  (limonite)  through  the  area  formerly  occupied  by  Lake  Victoria. 
He  also  explains  the  curious  whaleback  shape  of  many  gneiss  rocks  which  is 
familiar  to  all  African  travellers.  Ruwenzori  itself  consists  of  a  part  of  the 
original  Archa'an  African  plateau  which  has  been  uplifted  as  au  enormous  orographic 
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block,  or  zolla.  The  upheaval  was  connected  both  with  the  “grandiose”  fault 
on  the  western  flanks  which  has  resulted  in  the  Seuiliki  valley,  and  also,  on  the 
eastern  side,  with  other  faults  delineated  by  the  little  recent  volcanoes  of  Toro. 
The  ellipsoidal  core  or  anticlinal  of  Huwenzori  consists  mainly  of  the  more  resistent 
rocks,  such  as  amphibolite  schists,  whilst  the  easily  weathered  micaschists  are 
prevalent  in  the  outer  zone.  Abundant  traces  of  ancient  glaciers  were  detected  even 
at  so  low  a  level  as  1400  metres  in  the  Mobuku  valley.  These  are  ascribed  to  the 
Pleistocene  period. 

There  are  also  articles  by  Prof.  Colomba  and  Pioliti. 

It  is  unfortunate  that  the  quotations  from  English  works  have  not  been  revised 
and  corrected  by  an  Englishman,  for  there  are  many  obvious  misprints  in  these 
extracts. 

U.  F.  S.  E. 


AMERICA. 

Mexico. 

‘  In  Indian  Mexico:  A  Narrative  of  Travel  and  Labor.’  By  Frederick  Starr. 

Chicago:  Forbes  &  Co.  1908.  $5  net. 

Prof.  Frederick  Starr’s  contributions  to  our  knowledge  of  the  physical  charac¬ 
teristics  of  the  Mexican  Indians  arc  a  valuable  asset  to  science.  Luniholtz’s  work 
covered  chiefly  north-western  Mexico.  Starr’s  very  methodical  investigations  were 
mostly  carried  out  in  Southern  Mexico,  though  they  included  the  Otomis,  the 
Tarascos,  and  the  Huastecos.  The  present  work  is  the  narrative  of  travel  and 
work  covering  the  author’s  expeditions  from  1895  to  1901.  It  is  intended  for  the 
general  public. 

It  is  obvious  from  the  start  that  Prof.  Starr  does  not  entertain  a  very  high 
opinion  of  the  general  public.  Ilis  wayside  and  camp-fire  notes,  hurriedly  if 
punctually  jotted  down,  are  here  presented,  or  rather  dropped,  pele-mele,  without 
any  regard  for  style,  without  any  attempt  at  a  connected  and  ordered  account. 
Truly  the  subject-matter  is  interesting,  and  the  volume  is  full  of  curious  details. 
But  these  are  sadly  mixed  with  trivial  rem.arks  presented  in  a  most  unattractive 
manner.  To  the  geographer,  the  task  of  disentangling  and  picking  up  the  impor¬ 
tant  facts  is  rendered  well-nigh  hojicless.  Yet  one  feels  that  here  was  an  oppor¬ 
tunity  for  a  good  book.  The  materials  are  there,  but  unworked.  It  must  be 
said,  to  its  credit,  that  this  book  does  not  claim  to  be  geographical.  Whether 
it  will  provide  entertainment  or  information  to  the  general  reader  may  be  best 
discussed  elsewhere.  M.  II. 

‘  Explorers  in  the  New  World,  before  and  after  Columbus,  and  the  Story  of 
the  Jesuit  Missions  of  Paraguay.’  By  Marion  il.  Mulhall.  (Loudon :  Longmans, 
1909.  Pp.  xiii.,  313.  Maps.  6s.  6(1.)  The  title  hardly  suggests  that  the  subject 
of  this  volume  is  practically  confined  to  South  America.  It  is,  however,  an 
interesting  subject,  though  the  treatment  is  in  parts  somewhat  formal  and  dull. 
The  pre-Columban  maps,  if  their  reproduction  could  not  be  improved,  might  have 
been  left  in  perfect  instead  of  partial  obscurity. 

‘  Denys :  Description  and  Natural  History  of  the  Coasts  of  North  America 
(Acadia).’  Edited  by  W.  F.  Ganong.  (Toronto :  Champlain  Society.  1908.  Pp. 
xvi.,  625.  Maps  and  Illustrations.)  The  fortunate  recipients  of  the  limited 
edition  of  this  finely  produced  volume  will  find  Denys’  interesting  text  carefully 
edited  and  annotated,  and  elucidated  with  reproductions  from  originals  and  other 
illustrations,  and  numerous  g<X)d  maps.  I'he  production  is  greatly  to  the  credit  of 
the  Society. 
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Franck  in  the  Pacific  in  the  Eiohtkenth  Century. 

‘  Les  relations  commerciales  ct  maritimcs  cntre  la  France  et  les  Cotes  dc  TtK-eau  Paci- 

fique’  (Commencement  du  XVIII'  Sibcle).  Par  E.  W.  Duhlgren.  Tome  I. 

Paris:  Honore  Champion.  1901). 

In  the  number  of  this  Journal  for  last  Octol)er  a  contribution  by  Herr 
D.ihlgren  to  our  knowledge  of  eirly  French  enterprise  in  the  Paci6c  was  noticed. 
That  monograph  may  le  regarded  as  a  syllabus  for  a  larger  work  by  the  same 
author,  of  which  vol.  1  has  now  been  issued  in  Paris.  In  this,  which  api>ear3 
in  French,  he  has  set  himself  the  task  of  making  plain  the  important  influence  that 
trading  expeditions  from  France  during  the  earlier  years  of  the  eighteenth  century 
exercised  on  the  development  of  that  nation’s  commerce,  and  their  hearing  on  the 
tinances  of  both  France  and  Spain. 

The  volume  is  conveniently  portioned  into  four  “hooks.”  It  is  embellished 
with  some  neat  wootlcuts  proiier  to  its  subject-matter,  and  h.as  seven  maps.  In 
the  opening  chapter  the  author  describes  the  ordering  of  Spanish  merchant  and 
treasure  fleets,  and  the  system  of  “  protection  ”  or  monoiwly  under  which  they 
sailed.  This  system  underwent  many  modifications  until  the  year  1680,  when 
its  provisions  were  codified  in  the  celebrated  Rccopilacion  de  las  Lcyes  de  Jndias. 

An  outline  of  the  varuius  administrative  offices  and  executive  bodies  of  the 
Spanish  colonies  is  also  presented;  and  the  remarkable  powers  and  functions  of 
the  Consulado  of  Sevilla  and  Casa  de  Contratacion — so  difficult  for  work-a-day 
jieoplc  now  to  comprehend — are  usefully  explained.  The  doings  of  English  and 
Dutch  corsairs  are  noticed  in  their  turn,  and  the  steps  by  which  piracy  and  fili¬ 
bustering  gradually  gave  way  to  more  legitimate  modes  of  trafiic  are  traced. 

Until  the  close  of  the  eighteenth  century  Cadiz  was  the  only  entrepot  from 
which  the  ports  of  Spanish  America  were  permitted  to  receive  imiiorts — and  those 
only  in  Spanish  ships  and  under  harassing  stipulations.  But  most  of  the  linens 
and  cotton  goods  were  the  iwoduct  of  French  looms.  These  reached  Cadiz  from  the 
harbours  of  Brittany  in  French  bottoms,  being  transhipped  there  into  navios  de  la 
carera,  which  sailed  under  Spanish  convoy  twice  a  year.  Many  French  business 
men  therefore  lived  at  Cadiz  or  Sevilla,  where  they  doubtless  saw  and  used  their 
opportunities  as  best  they  might.  We  even  read  that  they  often  overtly  did  acts 
of  contraband  under  cover  of  the  guns  of  French  frigates  lying  in  Cadiz  bay, 
ostensibly  to  watch  the  legitimate  interests  of  French  commerce,  but  actually  to 
connive  at  irregular  methods  of  pushing  it  in  the  face  of  Spanish  restrictions.  If 
these  merchants  could  prosper  while  so  taxed  and  hampered,  it  was  natural  that 
they  should  wish  for  the  freer  opportunities  and  still  greater  profits  of  a  direct  trade, 
i  The  father  of  this  trade  was  one  Noel  Danycan,  a  merchant  of  Saint  Malo;  and 

it  is  with  the  history  of  his  enterprise  and  the  several  ventures  in  which  he  and  his 
associates  and  successors  embarked  between  1698  and  1713,  as  well  as  with  the 
ix)litical  heartburnings  and  international  negotiations  they  gave  rise  to,  which 
culminated  in  the  Treaty  of  Utrecht,  that  this  volume  is  chiefly  concerned. 

Its  preparation  must  have  called  for  the  examination  of  some  thousands  of 
1  documents,  and  have  involved  vast  and  intricate  labour.  Herr  Dahlgren  is  to 

i  be  congratulated  on  having  achieved  so  much  and  so  well,  in  the  midst  of  his 

i  official  duties,  and  in  a  language  not  his  mother  tongue. 

There  are  many  points  in  his  narrative  which  are  interesting  to  Englishmen  on 
account  of  their  relation  to  the  Falkland  islands — once  known  as  the  lies  D'Anycan, 
and  still  called  by  the  French  lies  Malouines,  and  by  the  Spaniards  las  Malvinas. 
An  outlying  sentinel  of  the  group,  named  after  the  commander  of  Daiiycan’s  first 
convoy,  remains  known  to  ourselves  as  the  isle  of  Be.vuchesne.  B.  G.  C. 
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‘  The  Commonwealth  of  Australia.’  By  the  lion.  B.  K.  Wise.  (London : 
Pitman.  1909.  Pp.  xvi.,  355.  Maps  and  lUust.,  Is.  Qd.  net.)  This  volume  is  the 
first  of  the  “  All  Red”  series,  and  if  the  standard  it  sets  is  maintained  the  series 
should  deserve  wide  recognition.  The  physical,  social,  political,  and  administra¬ 
tive  conditions  of  the  Commonwealth  are  carefully  treated  in  all  their  branches, 
and  by  an  author  with  full  first-hand  knowledge.  The  book  contains  a  limited 
number  of  good  photographs,  and  a  moderate  map. 


POLAR  REGIONS. 

The  Heart  of  the  Antarctic. 

‘  The  Heart  of  the  Antarctic,’  being  the  story  of  the  British  Antarctic  Expedition. 

1907-1909.  By  E.  H.  Shackletun,  c.v.o.,  with  an  introiluction  by  Hugh  Robert 

Mill,  D.sc.,  an  account  of  the  first  journey  to  the  South  Magnetic  Pole  by  Prof. 

T.  W.  Eklgeworth  David,  f.r.s.  In  two  volumes.  London  :  William  Heinemann, 

1909.  36«.  net. 

The  two  fine  volumes  that  record  the  narrative  and  preliminary  scientific  results 
of  Sir  Ernest  Shackleton’s  Antarctic  Expedition  of  1907-9  are  worthy  of  their 
subject,  and  characteristic  of  the  spirit  in  which  the  work  was  done.  The  narrative 
is  of  absorbing  interest,  and  at  once  secures  the  sympathy  of  the  reader  by  a  rare 
combination  of  modesty,  with  full  and  free  expression  of  the  })ersonality  of  the 
authors.  Sir  E.  Shackleton  writes  in  terse  straightforward  English,  and  his 
account  of  the  great  sledge  journey  to  the  south  is  a  reprint  of  his  daily  journal. 
I’he  journey  to  the  south  magnetic  pole  is  also  mainly  given  as  a  plain  record 
of  facts,  with  occasional  flashes  of  Prof.  David’s  graphic  eloquence.  Both  narratives 
throb  with  the  spirit  of  resolute  men  engaged  in  a  noble  quest,  reaily  to  run  great 
risks,  and  yet  saved  from  foolhardiness  and  disaster  by  careful  forethought,  scientific 
judgment,  and  cool  courage.  The  risks  accepted  were  heavy.  That  the  members 
of  the  exi)edition  all  returned  seems  miraculous.  All  Aljnne  rules  for  the  use  of  the 
rope  and  for  caution  in  the  traverse  of  broken  ice  had  to  be  disregarded ;  there  was 
simply  no  time  to  probe  for  crevasses,  and  the  explorers  had  to  press  forward 
unroped,  and  often  alone,  trusting  to  snow-bridges  they  could  not  test.  Hair¬ 
breadth  escapes  were  innumerable,  and  the  explorers  were  continually  falling  into 
crevasses.  Joyce’s  party,  laying  a  depot  on  the  Great  Barrier,  crossed  a  hidden 
chasm  that  was  large  enough  to  engulf  the  whole  party,  and  was  only  revealed 
when  the  bridge  fell  in  just  behind  them.  The  only  irreparable  accident  was  the 
loss  of  the  last  pony,  which  was  swallowed  up  by  the  Beardmore  glacier ;  but  for 
the  loss  of  this  substantial  supply  of  food,  the  distance  between  the  southern  record 
and  the  South  Pole  would  no  doubt  have  been  considerably  reduced. 

The  book  shows  that  the  remarkable  success  of  the  expedition  was  due  to  the 
careful  planning  and  equipment  by  its  leader,  to  the  sympathetic  tact  and  insight 
by  which  he  used  the  utmost  powers  of  his  staff,  to  the  courage,  energy,  and 
expert  knowledge  of  all  the  members,  and  to  the  sound  judgment  which  avoided 
fatal  accidents,  of  which  danger  always  lurked  close  at  hand. 

The  outstanding  geographical  results  of  the  expedition  are  the  magnificent  feat 
of  sledging  to  the  far  south,  and  there,  when  the  newly  discovered  mountains  bent 
round  and  barred  the  road  to  the  jwle,  the  leader,  not  content  with  his  great  addi¬ 
tion  to  the  southern  record,  forced  his  way  up  the  Beardmore  glacier  on  to  the 
southern  plateau ;  the  journey,  under  Prof.  David,  to  the  south  magnetic  pole ;  and 
the  ascent  of  Moimt  Erebus,  with  the  discovery  of  its  volcanic  history.  The  results 
of  the  ex^Kdition  are  unique.  No  other  expedition  has,  or  ever  can  reiieat  the  feat 
of  having  made  the  first  visit  to  the  neighbourhood  of  both  the  geographical  and 
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iiiagoetic  poles,  and  it  may  be  doubted  if  any  polar  exi>edition  has  returne<l  with 
such  a  harvest  of  illuminating  results. 

The  journey  to  the  south  polar  jilatcau  is  naturally  of  the  widest  geographical 
interest,  for  the  way  to  the  Pole  led  into  the  very  heart  of  the  unknown 
Antarctic  continent.  No  other  route  couhl  have  been  so  instructive  to  the  first 
expedition  to  achieve  it.  The  journey  proved,  as  was  predicted  in  1901,  that 
the  scarp  of  South  Victoria  Land  bends  eastward,  in  the  direction  of  Graham’s 
Lind,  leaving  the  pole  ujion  the  summit  of  a  vast  plateau.  Its  existence  and  height 
near  the  pole  have  now  been  demonstrate^l,  and  as  Sir  K.  Shackleton  arrived  within 
less  than  100  geographical  miles  of  the  jxile,  there  can  be  no  doubt  that  the  pole  is 
ujiGn  this  plateau.  Except  for  the  determination  of  its  gradient,  the  traverse  of  the 
remaining  distance  would  probably  not  have  given  geographical  result  s  of  much 
importance. 

The  book  is  prefaced  by  a  masterly  summary  of  previous  Antarctic  work  by 
Pr.  H.  U.  Mill,  who  defends  Wilkes  from  the  harsh  judgments  that  have  been 
passed  on  him,  and  pays  a  warm  tribute  to  Ar9towski,  whose  ardour,  he  says,  has 
never  been  8ur|>asscd.  The  two  volumes  are  magnificently  illustrated  with  instruc¬ 
tive  photographs  of  the  country,  colouretl  plates  by  Marston,  the  expedition 
artist,  who  shows  that  Antarctic  colour-effects  are  as  vivid  as  those  of  the  Arctic, 
and  {xrrtraits. 

The  first  volume  closes  with  the  return  from  the  Southern  Journey.  The 
second  is  devoted  to  notes  on  its  results,  to  an  account  of  the  work  done  from 
the  station  during  the  summer,  and  to  the  return  to  New  Zealand.  Then  follow 
eight  chapters  by  Prof.  David,  describing  his  journey  with  Mr.  Maw.son  of  Adelaide 
University  and  Dr.  Mackay  along  the  coast  of  South  Victoria  Land ;  their  arduous 
a.'^cent  up  the  Larsen  glacier  on  to  the  plateau ;  and  their  long  sledge  journey  to 
the  magnetic  pole.  As  the  breaking  up  of  the  sea  ice  behind  them  cut  off  retreat 
to  winter  quarters,  this  expedition  was  no  less  daring  than  Shacklefon’s,  and  its 
success  is  all  the  more  remarkable  as  not  one  of  the  jiarty  had  previous  Arctic  or 
Antarctic  experience.  The  remainder  of  the  second  volume  is  occupied  by  scientific 
appendices  and  a  report  by  the  captain  of  the  Nimrvd  on  his  attempt  to  find  the 
Emerald,  Nimrod,  and  Dougherty  islands  on  the  return  voyage  to  England, 
t'aptain  Davis  will  not  say  the  islands  do  not  exist,  but  that  they  do  not  exist 
at,  or  near,  their  assigned  localities. 

The  story  of  the  expedition  is  now  so  well  known  that  geographers  will 
naturally  turn  to  these  volumes  for  the  preliminary  statement  of  the  scientific 
results.  These  are  given  in  a  series  of  chapters  in  the  second  volume  by  Mr. 
Murray  on  biology;  by  Prof.  David,  ilr.  Priestley,  and  Mr.  Murray  on  the  geology 
and  volcanic  eruptions ;  by  Prof.  David,  Lieut.  Adams,  and  Mr.  ^lurray  on  the 
meteorology ;  by  Mr.  Murray  on  the  tides  and  currents ;  and  by  Mr.  Mawson  on 
the  physics,  chemistry,  and  minerals. 

Mr.  Murray,  the  biologist  of  the  expedition,  was  impresseil  with  the  wealth  of 
the  marine  fauna  and  flora.  ITie  sea-bed  he  describes  as  covered  with  a  living 
carpet.  The  expedition  had  few  opportunities  of  deep-sea  dredging,  but  it  made 
the  most  of  them.  Mr.  Murray  obtainetl  much  of  his  marine  material  by  Hodg¬ 
son’s  method  of  dredging  between  two  holes  in  the  ice.  The  most  important 
biological  results  stated  in  these  volumes  are  the  accounts  of  the  rotifers  and 
waterbears  found  in  the  lakes  and  mosses  near  the  winter  quarters.  Mr.  Murray 
is  an  expert  on  these  groups,  and  gives  a  most  interesting  account  of  the  tolerance 
of  these  animals  of  low  tenq>eratures  and  intensely  saline  water.  They  live  frozen 
most  of  the  year,  being  thawed  only  for  a  few  hours  a  day  in  the  height  of  summer. 
The  waterbears  have  long  been  famous  for  their  powers  of  resisting  high  temperatures 
No.  VI. — Dkckmber.  1909.]  2  z 
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and  desiccation,  and  Mr.  Murray’s  work  shows  their  endurance  of  the  other  extreme 
of  temperature. 

The  meteorological  data  given  are  not  sufficient  to  settle  the  existence  of  the 
hypothetical  South  Polar  anticyclone,  a  problem  the  full  report  may  be^  expected 
to  solve. 

The  results  of  the  geology  and  structural  geography  of  the  region  are  given  in 
valuable  appendices  by  Prof.  David  and  Mr.  Priestley.  They  agree  with  Phillippi 
of  the  German  Antarctic  Expedition,  that  the  coast  of  South  Victoria  Land  is  of 
the  Atlantic  and  not  of  the  Pacific  type.  Of  this,  the  evidence  so  far  advanced  is 
not  conclusive,  though  the  arguments  on  the  other  side  are  reduced  by  the  doubt 
thrown  on  the  existence  of  a  granite  intrusive  into  the  Beacon  Sandstone,  which  is 
greatly  reduced  in  thickness  as  the  lower  3000  to  4000  feet  of  the  Obelisk  range 
as  well  as  much  of  the  Solitary  Rocks,  turn  out  to  be  granite  and  not  sandstone. 
Prof.  David  shows  that  there  is  no  folding  parallel  to  the  coast,  and  that  the 
volcanoes  of  the  Erebus  group,  and  probably  also  Mount  Melbourne,  are  arranged 
on  transverse  fissures ;  but  the  great  step  faults,  the  submarine  ridge  between  two 
troughs,  and  the  line  of  volcanoes  all  parallel  or  subparallel  to  the  coast,  are  features 
that  agree  with  the  Pacific  type.  Although  the  writer  in  1901  accepted  Reiter’s 
view  as  the  more  probable,  he  remarked  (^Nature,  vol.  63,  p.  610,  footnote)  that  the 
sudden  change  in  the  southern  province  of  New  Zealand  from  the  normal  Pacific 
type  to  the  fractured  plateau  of  Otago,  with  a  different  trend,  might  indicate  that 
the  mountains  of  South  Victoria  Land  were  not  on  a  continuation  of  the  New 
Zealand  line.  Victoria  Land  would  appear  to  have  the  structure  that  the  writer 
has  called  the  8ub>Pacific  type,  and  if  it  be  assigned,  for  the  reasons  stated  in 
Prof.  David’s  report,  to  the  Atlantic  coast  type,  so  also  are  the  eastern  coasts  of 
Australia  and  Asia,  and  the  distinction  between  the  two  coast  tyi^es  will  have 
broken  down. 

Prof.  David’s  work  on  the  ice  structure  is  of  special  interest,  as  he  concludes 
that  the  ice  of  the  Great  Ice  Barrier  is  formed  by  snow  fall  and  not  by  glacier  ice. 
This  view  was  suggested  from  the  photographs  taken  by  the  Discovery,  and 
Prof.  David’s  evidence  in  favour  of  it  seems  conclusive.  He  shows  that  the  annual 
snow  fall  is  equal  to  about  74  or  94  inches  of  rain,  so  that  it  would  fall  as  from 
7^  to  9^  feet  of  snow.  One  puzzling  feature  is  the  apparent  endurance  of  this 
ice  to  sea-water.  Experiments  have  shown  that  Arctic  ice  undergoes  rapid  solution 
in  sea-water,  but  the  ice  of  the  three  floating  Ice  Barriers  described  is  apjmrently 
dissolved  very  slowly.  Prof.  David  suggests  that  fresh  water  ice  does  not  thaw 
as  rapidly  as  sea  ice,  though  there  seems  no  sufficient  physical  re^n  for  this 
difference. 

The  expedition  was  fortunate  iu  finding  one  important  fossil,  collected  by  Sir 
E.  Shackleton,  from  the  sandstone  during  the  ascent  of  the  Beardmore  glacier.  He 
found  several  seams  of  coal  or  coaly  material.  A  microscopic  section  from  one 
specimen  shows  a  woody  structure,  and  is  identified  by  E.  J.  Goddard  of  Sydney  as 
probably  coniferous,  and  of  upper  Devonian  or  lower  Carboniferous  age.  This 
discovery  suggests  an  approximate  date  for  the  Beacon  sandstone.  One  interesting 
fact  discovered  by  Prof.  David,  is  the  formation  of  peat  from  a  fungus  growth  in 
lakes  near  the  winter  quarters.  Coal-seams  may  therefore  possibly  have  been 
formed  in  the  Antarctic  even  under  existing  climatic  conditions ;  the  fossil-wood, 
however,  indicates  some  difference  in  the  climate  of  upper  Palaeozoic  times, 
though  the  fact  that  the  repeated  and  careful  search  for  fossils  in  the  Palaeozoic 
sedimentary  rocks  recorded  none  except  this  fragment  of  wood  and  some  radiolaria, 
suggests  that  Antarctica  was  poor  in  life  in  palaeozoic  times.  The  Beacon  sandstones 
are  described  by  Mr.  Priestley  as  so  decomi)osed  that  no  fossils  could  have  been 


REVIEWS 


675 


preserved  in  them,  but  there  appears  no  reason  why  the  associated  argillaceous 
limestones  should  not  have  preserved  any  organic  remains.  The  rottenness  of  these 
sandstones  and  Shackleton’s  statement,  that  the  rocks  further  south  show  the 
weathering  of  “countless  centuries,”  suggest  that  the  whole  region  has  not  been  ice 
covered  in  recent  times. 

It  is  impossible  in  a  short  notice  to  refer  to  many  of  the  interesting  problems  on 
which  these  volumes  throw  important  light.  The  expedition  has  already  secured 
general  appreciation  as  one  of  the  most  successful  in  the  annals  of  British  exploration, 
and  Sir  Ernest  Shackleton’s  book  shows  that  the  results  it  secured  are  amply  worth 
the  perils  and  privations  endured  in  their  collection. 

J.  W.  G. 


GENERAL. 


Photographic  Surveying. 

‘Internationales  Archiv  fiir  Phutogrammetrie : ’  Organ  de  “ Oesterreichischen 

Gesellschaft  Tiir  Photogrammetrie  ”  in  Wien.  Eldited  by  Eduard  Dolezal.  Vol.  1. 

1908. 

Photographic  methods  of  survey  have  obtained  so  little  hold  in  our  country  and 
its  dei)endencies  that  it  is  somewhat  startling  to  find  that  there  exists  a  society, 
publishing  a  quarterly  journal,  for  the  study  of  this  subject.  This  first  volume  not 
unnaturally  opens  with  an  account  of  the  long-continued  and  able  work  of  Colonel 
A.  Laussedat,  member  of  the  Institute  of  France,  who  may  in  every  sense  be 
described  as  the  father  of  photographic  surveying.  His  first  (laper,  on  the  use  of 
camera  obscura  for  topographic  reconnaissances,  was  published  in  1854,  and  his 
.second,  on  the  use  of  photography  in  surveying,  in  1859.  The  only  place  in  the 
British  Empire  where  photographic  surveys  have  been  used  to  any  practical  extent 
is  in  the  mountain  region  of  Canada,  where  the  method  has  been  developed  by  Mr. 
Deville,  the  Surveyor-General  of  Dominion  Lands.  An  account  of  this  work  will  be 
founil  in  the  volume  now  before  us.  In  spite  of  the  undoubted  skill  which  Mr. 
Deville  has  brought  to  bear  on  the  problem  it  cannot  be  said  that  the  system  has  in 
]>ractioe  proved  a  complete  success.  Maps  can  undoubtedly  be  made  from  photo¬ 
graphs,  but,  until  definite  figures  of  rate  of  output  and  cost  are  produced,  we  are 
justified  in  maintaining  that  the  method  is  more  costly,  slower,  and  not  more 
accurate  than  those  based  on  the  use  of  the  theodolite  and  plane-table. 

Probably  the  system  of  stereoscopic  pairs  of  photographs  with  an  automatic 
plotting-machine  is  the  only  really  hopeful  line  of  advance  for  the  future,  and 
presents  the  only  possibility  of  competing  on  at  all  equal  terms  with  the  usual 
methods.  The  present  enthusiasm  for  aerial  navigation  will  doubtless  cause  a 
revival  of  interest  in  balloon  and  kite  photographs  and  in  the  construction  of  maps 
from  such  data.  The  volume  before  us  contains  evidence  of  this.  It  can  hardly  be 
said  that  the  results  obtained  are  commensurate  with  the  ingenuity  displayed. 
The  Society  of  Photogrammetry  in  Vienna  takes  a  large  view  of  its  scope,  as  is 
instanced  by  the  inclusion  of  a  paper  on  recent  developments  in  astronomical 
])hotography  of  precision.  The  services  rendered  to  the  advance  of  astronomy  by 
the  introduction  of  photographic  methods  are  well  known  and  indisputable,  but 
perhaps  hardly  concern  us  here  as  geographers. 

There  are  doubtless  many  branches  of  work  where  the  employment  of  the  more 
rigorous  methods  suitable  to  an  actual  survey  would  be  advantageous,  such  as  the 
use  of  photography  for  making  a  general  survey  and  record  of  historical  buildings 
and  monuments.  Such  records  cannot  fail  to  gain  in  value  if  they  contain  on  their 
face  the  data  from  which  all  dimensions  can  be  measured  with  facility  and  precision. 

In  conclusion,  we  may  mention  that  this  organ  of  the  Vienna  society,  though  for 

2  z  2 


676 


THE  MONTHLY  RECORD. 


the  most  part  in  the  (icrraan  language,  contains  pai>ers  both  in  French  and  in 
English.  Those  of  our  readers  who  are  workers  in  this  branch  of  scientiBc  geography, 
and  are  in  search  of  an  international  vehicle  of  publication  may  be  glad  to  make 
use  of  the  op|)ortuuity  of  addressing  a  large  circle  of  experts.  E.  II.  H. 

‘  Tropical  Medicine,  Hygiene,  and  Parasitology.’  By  Dr.  G.  E.  Brooke.  (London  : 
Griffin.  HK)8.  Pp.  xvi.,  498.  Maps  and  Illmlrations.  12s.  (id.)  This  volume 
contains  a  vast  amount  of  matter  compressed  into  a  portable  size.  It  recognizes 
subjects  kindred  to  its  own ;  thus  climatology  receives  a  chapter  illustrated  with 
maps.  Careful  tabulation  and  general  arrangement,  and  a  full  index,  should  render 
the  book  easy  to  consult. 

‘Pioneering.’  By  F. Shelford.  (London:  Spon.  1909.  Pp.  vi.,82.  lUustrn- 
tions.  3s.)  This  little  volume  contains  four  articles  contributed  to  the  Engineer, 
revised,  with  a  preface  by  Sir  G.  Taubman  Goldie.  The  information  they  contain  as 
to  travelling  and  camping  equipment  is  given  very  simply,  and  seems  in  some  parts 
almost  needlessly  elementary,  but  is  mostly  useful  and  clear. 

‘  The  Ocean  Carrier.’  By  J.  Bussell  Smith.  (London :  Putnam’s  Sons.  1908. 
Pp.  xi.,  344.  Maps  and  Illustrations.  6s.)  We  have  here  “  a  history  and  amalysis 
of  the  service  and  a  discussion  of  the  rates  of  ocean  transportation,”  according  to  the 
sub-title  of  the  volume.  It  is  claimed  to  be  the  first  in  its  particular  field,  and 
certainly  provides  ready  reference  in  a  handy  form  to  the  whole  subject  of  the 
development  and  system  of  the  world’s  oceanic  trade-routes.  Moreover,  it  is  well 
jvritten  in  an  interesting  manner,  and  should  prove  valuable  as  a  text-book  in 
commercial  geography. 

‘  l^tude  sur  la  Section  Coloniale  do  I’Cxposition  Franco-Britannique  de  Londres 
en  1908.’  By  Lewis  Ware.  (Paris :  Depeche  Coloniale.  1909.  Pp.  430.)  This 
volume  deals  almost  wholly  with  the  French  possessions  in  Africa,  though  Indo- 
China  is  also  touched  upon.  Its  interest  is  purely  commercial,  and  the  resources  of 
the  various  colonies  are  dealt  with  ip  great  detail,  while  for  e.ach  there  is  also  a 
survey  of  colonization,  development,  and  public  works.  Each  chapter  is  clearly 
tabulated,  and  there  is  an  ample  supply  of  statistics. 
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THE  SOCIETY. 

Captain  Scott’s  Antarctic  Expedition. — Under  date  November  9,  1909, 
Major  Darw'in,  President  of  the  Society,  hais  written  as  follows  to 
Captain  IL  F.  Scott:  “I  have  been  requested  by  the  Council  to  write 
to  you  to  express  their  hearty  approval  of  your  expedition,  and  to  add 
that  you  may  count  on  the  Society  for  a  contribution  of  £500  towards 
the  sum  needed.”  The  Royal  Society  has  voted  the  sum  of  £250 
towards  the  expenses  to  be  incurred  for  scientific  work,  w’hile  the 
Corporation  of  the  City  of  London  has,  we  are  informed,  decided  to 
contribute  one  hundred  guineas  towards  the  general  expenses. 

EUROPE. 

The  Mitchelstown  Caves,  Co.  Tipperary. — Some  account  of  these  caves  and 
of  a  preliminary  exploration  of  that  known  as  the  “  New  cave  ”  was  given  by  Dr. 
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C.  A.  Hill  at  the  meeting  of  the  Britieh  Association  at  Dublin  last  year  (Journal, 
Tol.  32,  p.  512).  When  Dr.  Hill’s  paper  was  read,  he  had  been  unable  to  enter  the 
Old  cave,  which  since  the  discovery  of  the  New  cave  in  1833  had  been  entirely 
neglected  by  tourists,  though  previous  to  that  date  it  had  been  fairly  well 
known,  and  had  been  well  described  by  Arthur  Young  in  his  ‘  Tour  in  Ireland.* 
Immediately  after  the  Dublin  meeting,  however.  Dr.  Hill,  accompanied  by  Messrs. 
Brodrick,  Rule,  and  I’raeger,  revisited  the  caves,  of  which  an  accurate  survey 
was  then  for  the  first  time  made,  the  result  showing  that  existing  plans  of  the 
New  cave  were  far  from  correct,  while  no  jdan  of  the  Old  cave  had  ever  been 
published.  A  full  description  of  the  caves  and  their  exploration,  with  plans  and 
illustrations,  has  now  appeared  in  the  Proevtdings  of  the  Royal  Irish  Academy 
for  August,  1909  (vol.  27,  Sect.  B,  No.  11).  The  caves,  it  should  be  stated,  lie  on 
the  north  side  of  the  Blackwater  valley  between  the  Galtee  and  Knockmealdown 
ranges,  about  midway  between  Mitchelstown  and  Guhir.  The  Old  cave  possesses 
considerable  historical  interest,  having  probably  been  the  hiding-place  of  the  Earl 
of  Desmond  after  his  futile  rebellion  in  Queen  Elizabeth’s  reign.  Its  exploration, 
too,  was  of  the  more  interest  from  the  almost  entire  oblivion  into  which  it  bad 
previously  fallen,  and  though  sadly  shorn  of  its  beauties  owing  to  the  removal  of 
many  of  the  stalactites  for  sale  during  the  famine  of  1847-18,  it  is  described  as 
still  possessing  characters  hardly  to  be  surpassed  in  any  cavern  in  the  British 
islands.  Access  is  gained  through  a  fissure  in  the  side  of  the  hill,  ending  in 
a  vertical  drop  only  to  be  negotiated  by  means  of  a  ladder.  A  tunnel  of  some 
length  at  last  bifurcates,  the  two  branches  leading  to  the  great  eastern  and  western 
chambers.  The  former  is  the  largest  and  most  impressive  vault  in  either  cavern, 
having  a  total  length  of  nearly  130  yards,  while  the  western  chamber,  though 
shorter,  is  more  lofty,  reaching  at  least  80  feet  at  one  extremity.  The  New  cave 
has  a  far  more  complicated  labyrinth  of  passages  (reaching  a  total  length  of  nearly 
1^  mile),  but  no  chamber  comi>arable  to  those  of  the  Old  cave.  The  relation  of 
the  caves  and  their  various  features  to  the  geology  of  the  district  is  well  described. 
The  valley  above  alludwl  to  consists  of  a  synclinal  trough,  its  floor  composed  of 
Carboniferous  limestone — a  hard  greyish  rock.  Where  the  caves  are,  the  strata 
dip  steeply  south  (30°  to  40°),  this  fact  giving  the  caves  many  features  of  interest. 
The  ])assages  and  chambers  may  be  groui)ed  under  three  main  types,  according 
to  the  planes  of  weakness  which  have  contributed  to  their  formation.  Both  the 
chambers  of  the  Old  cave  are  examples  of  the  bedding-plane  type.  In  the 
eastern  one,  both  floor  and  roof  follow  the  steep  tlip  of  the  strata,  though  con¬ 
verging  towards  the  south,  or  lower  side,  which  is  filled  with  still,  clear  water. 
The  second  type  of  passage  is  the  resultant  of  the  bedding  planes  and  the  secondary 
joints,  the  latter  of  which  run  generally  east  and  west  and  cut  through  only  one 
bed  of  limestone  at  a  time.  The  usual  height  of  these  passages  is  only  about 
5  feet.  The  third  and  fourth  tyi)es  of  passage  are  both  due  to  the  main  joints, 
which  run  north  and. south  and  cut  through  the  limestone  in  continuously  vertical 
lines,  sometimes  20  feet  and  mure  in  height.  Some  of  these  fissures  seem  to  have 
been  widened  by  the  action  of  running  water,  others  do  not.  The  paper  includes 
descriptions  of  the  stahictites  (one  of  the  most  remarkable  of  which  has  been 
fractured  and  naturally  repaired  in  a  way  analogous  to  tliat  in  which  a  badly  set 
l)one  becomes  re-united);  the  “cave  i)earls,’’  consisting  of  concentric  layers  of 
calcite  formed  round  a  nucleus;  the  “ anemolites,”  or  stalactites,  which  during 
formation  have  been  subject  to  wind  action ;  and  the  clay  which  covers  various 
parts  of  the  cave-floors. 

The  Lower  Severn  Valley. — In  a  pajier  entitled  “The  Lower  Severn  Valley, 
River,  and  Estuary,  from  the  Warwickshire  Avon  to  the  Bristol  Avon  ” 
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{Proceedings  of  the  Cotteswdld  Field  Cluh,  vol.  16,  part  iii.,  1909,  pp.  241-263) 
Mr.  T.  S.  Ellis  maiatains  the  view  that  a  river  system  is  developed  from  a  net¬ 
work  of  streams  eiisting  before  the  formation  of  any  principal  river-channel,  and 
not,  as  has  been  commonly  accepted,  by  the  working  backward  of  a  small  stream 
starting  often  from  a  strong  tidal  estuary,  and  capturing  the  waters  of  other  streams 
along  the  backward  course.  In  the  case  of  the  Severn,  the  formation  of  the  main 
channel  has  been  greatly  assisted  by  the  occurrence  of  an  extended  anticlinal  axis 
giving  access  to  the  sea,  and,  like  other  such  uplifted  rock  formations,  affording 
a  line  more  broken  and  easily  denuded  than  any  other  line.  The  anticlinal  axis 
along  which  the  Lower  Severn  flows  is  complete  in  the  lower  part  of  its  course, 
and  lies  between  the  coalfields  of  the  Forest  of  Dean  and  of  Bristol  lower  down 
the  valley,  and  between  the  Malvern  hills  and  the  Oolitic  escarpment  higher  up. 
Mr.  Ellis  draws  attention  to  the  fact  that  the  Severn  and  Avon  join  at  Tewkesbury 
in  the  form  of  a  capital  Y,  and  points  out  in  this  connection  that  tributaries 
generally  come  in  on  the  convex  side  of  river  curves.  The  influence  of  tributaries 
in  promoting  the  formation  of  river  curves  is  also  discussed,  and  its  importance 
insisted  on. 

On  the  Immigration  of  “  Biddnlphia  Sinensis,”  6rev.,and  its  Occurrence 
in  the  North  Sea  daring  1900-1907.* — In  an  interesting  communication  by 
G.  H.  Ostenfeld  on  the  diatom  Biddulphia,  an  attempt  has  been  made  to  use  the 
genus  as  a  means  of  current  study.  This  genus  has  many  species,  something  like 
seventy  having  been  noted.  Except  in  the  case  of  a  few  species,  the  pustules 
are  thick  and  highly  sculptured,  and  their  weight  prevents  their  occurrence  as 
floating  plankton.  Prior  to  the  year  1903,  it  seems,  Biddulphia  sinensis  was 
nowhere  to  be  found  in  the  North  sea,  but  in  the  November  of  that  year  it  made  its 
appearance  in  Danish,  Swedish,  and  German  waters.  This  sudden  appearance 
of  B.  sinensis  in  waters  in  which  hitherto  it  had  never  been  observed,  and  in  which, 
owing  to  its  size,  it  would  have  at  once  been  noted,  Mr.  Ostenfeld  attributes  to 
man’s  agency,  i.e.  it  must  have  been  brought  either  in  the  bilge  water  or  attached 
to  the  outside  of  some  vessel.  It  has  certainly  come  to  stay,  and  occurs  in  great 
profusion  in  the  late  autumn,  especially  off  the  Belgian  coast,  which  it  seems  to 
have  made  its  centre.  Owing  to  its  ready  adaptability  to  variations  in  temperature 
and  salinity  of  the  water,  Mr.  Ostenfeld  considers  it  a  useful  means  of  studying  the 
movements  of  ocean  currents.  Many  interesting  tables  of  temperature  and  salinity 
are  given  in  this  paper,  with  corresponding  frequency  columns  for  B.  sinensis. 

Cave  Explorations  and  the  Flow  of  Underground  Water. — The  indefati¬ 
gable  cave  explorer,  Mr.  E.  A.  Martel,  conducted  a  subterranean  campaign  last  year 
on  the  northern  slopes  of  the  Pyrenees,  in  fulfilment  of  a  commission  entrusted  to 
him  by  the  French  Minister  of  Agriculture  {La  QSographie,  August,  1909,  p.  118). 
It  is  recognized  that  a  more  perfect  knowledge  of  the  underground  regime  of  the 
water  in  these  much-fissured  limestone  regions  is  of  great  practical  importance  from 
the  point  of  view  of  agriculture  and  water-supply  generally,  and  since  completing 
his  last  year’s  work  M.  Martel  has  been  entrusted  with  a  permanent  commission  to 
extend  and  systematize  the  knowledge  of  these  phenomena.  The  recent  explora¬ 
tions  were  concerned  with  a  number  of  localities  in  the  departments  of  Haute 
Garonne,  Hautes  and  Basses  Pyrenees,  and  many  additions  were  made  to  existing 
knowledge.  Much  work  was  done  in  the  picturesque  mountain  district  of  Soule 
near  the  Spanish  frontier,  the  gorges  of  which  are  among  the  most  striking  natural 
features  in  France.  The  underground  circulation  in  the  whole  region  is  most 
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complicated  and  often  upeeta  the  most  judicious  calculations.  But  the  study  proved 
once  more  the  progressive  desiccation  of  the  limestone  area  and  the  fall  of  the 
water-level.  It  also  showed  the  complete  independence  of  many  neighbouring 
underground  streams  and  the  absence  of  continuous  water-strata  for  considerable 
distances.  Somewhat  analogous  though  more  restricted  studies  carrieil  out  by  M. 
d’Andrimont  in  the  neighbourhood  of  Marche  in  Belgium  are  described  by  him  in 
the  Bulletin  of  the  Belgian  Geological  Society,  vol.  22,  fasc.  ii.  There  is  there  a 
series  of  engulfments  and  reappearances  of  streams,  and  the  writer  referred  to  under¬ 
took  experiments,  by  means  of  fluorescein,  to  discover  the  lines  of  flow  followed 
underground.  They  were  found  to  be  often  quite  independent  of  the  slope  of  the 
surface,  and  to  be  in  opposite  directions  at  difierent  levels.  The  rapidity  of  flow  was 
greater  during  low  than  at  high  water.  M.  d’Andrimont  holds  that  it  is  not  necessary 
to  forbid  the  use  for  domestic  purposes  of  all  water  derived  from  limestone  forma¬ 
tions,  some  of  these  supplying,  in  his  view,  a  quite  adequate  means  of  flltration. 
Another  interesting  piece  of  underground  exploration  was  effected  last  summer  in  the 
Karst  region  of  the  Austrian  Coastland,  where  the  underground  course  of  a  small  river 
Lear  St.  Kanzian  was  for  the  flrst  time  traced  to  its  termination  by  a  party  consist¬ 
ing  of  Lieut.  Miihlhofer,  Herr  Bock,  and  others.  The  entrance  to  the  cavern  is  not 
far  from  the  spot  where  the  Reka  is  engulfed,  and  it  bad  been  thought  probable 
that  the  courses  of  the  two  streams  might  unite  beneath  the  surface.  The  explora¬ 
tion  did  not  definitely  settle  the  question,  for  after  falling  by  a  very  steep  gradient 
through  a  comparatively  small  horizontal  distance,  the  stream  ended  in  an  under¬ 
ground  lake  discharged  by  siphon  action,  at  a  level  below  that  of  the  lowest  known 
underground  lake  of  the  Reka.  The  facts  elicited  are,  however,  of  interest  in  con¬ 
nection  with  the  disputed  question  of  the  mode  of  origin  and  manner  of  flow  of  such 
underground  water-systems.  It  has  been  denied  by  some  that  true  underground 
rivers  exist,  the  observed  phenomena  being  attributed  rather  to  the  sucking  action 
of  the  stream  issuing  from  a  cavern  on  the  general  mass  of  the  ground-water.  This 
is  not,  however,  consistent  with  all  the  facts  brought  to  light  in  the  region  in 
question. 

ASIA 

American  Ascent  of  Mount  Morrison,  Formosa. — Although  the  ascent  of 
this  fine  mountain,  the  highest  summit  of  the  Japanese  Empire,  has  been  several 
times  effected  by  Japanese  parties  since  the  acquisition  of  the  island  by  Japan  (see, 
e.g.,  Journal,  vol.  11,  p.  68 ;  voL  33,  p.  497),  it  had  until  quite  recently  been  only 
once  ascended  by  any  representative  of  the  white  races,  while  of  this  ascent,  that 
of  Herr  Steibel  in  1898,  no  description  is  available.  The  Journal  of  the  North  China 
Branch  of  the  Boyal  Asiatic  Society  (vol.  40,  1909)  contains  an  account  by  Mr. 
J.  H.  Arnold  of  an  ascent  made  by  him  in  company  with  his  wife  and  three  gentle¬ 
men  (Messrs.  Hall,  Mather,  and  Stark) — in  what  year  is  nowhere  stated  in  the  paper 
itself,  and  it  is  only  from  the  somewhat  roughly  drawn  (though  detailed)  map  of  the 
neighbourhood  of  the  mountain,  that  we  learn  that  it  was  in  1907,  as  also  that  the 
party  was  American.  The  outward  route  ascended  from  Toroku  (some  distance 
inland  from  the  middle  of  the  west  coast)  by  the  valley  of  the  Tanuran,  passing 
through  districts  inhabited  by  various  aboriginal  tribes  belonging  to  the  Tsou  and 
Vonuum  groups,  the  former  dwelling  chiefly  on  the  west,  the  latter  on  the  east  side 
of  the  Tanuran.  These  savages  had  from  time  immemorial  practised  head-hunting 
until,  within  recent  years,  the  Japanese  commenced  the  task  of  their  peaceful 
subjugation.  But  though  some  head-hunting  still  goes  on,  the  writer  bears  warm 
testimony  to  the  excellent  results  already  obtained.  During  the  latter  part  of  the 
ascent  of  the  Tanuran  and  its  upper  branches  (this  river  flows  almost  due  north  from 
Mount  Morrison)  it  was  necessary  to  use  these  savages  as  baggage-carriers,  Mrs. 
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Arnold,  too,  being  carried  the  last  part  of  the  way  on  a  native  carrying-board, 
attached  to  the  back  of  a  village  headman.  The  Tanuran  flows  down  a  gorge  shut 
in  by  steejvsidcd  mountains,  and  the  trail  afforded  by  no  means  easy  going.  Some 
of  the  ravines  and  sheltered  sjiots  were  forested  with  oaks  and  the  coniferous 
ChamKcyperis  (?  Thuya)  Formosanus,  while  the  steep  exposed  slopes  were  covered 
with  grass,  with  azaleas  and  chrysanthemums.  On  Mount  Morrison  itself,  some 
pines  and  juni^iera  approach  the  summit,  presenting  a  very  torn  appearance.  At 
11,700  feet  (an  hour’s  climb  from  the  top)  a  sweet-water  spring  was  discovered, 
though  previous  parlies  have  met  with  difficulties  on  the  score  of  water  supply.  A 
splendid  view  was  obtained  from  the  summit,  both  over  the  nearer  sea  of  mountains 
and  over  the  ocean  to  the  east  and  west  of  the  island.  The  return  journey  was 
made  in  a  westerly  direction,  through  the  forest-clad  region  of  Mount  Ari,  where  a 
company  was  found  to  be  preparing  to  work  a  timber  concession,  being  then  engaged 
in  carrying  a  narrow-gauge  railway  a  distance  of  40  miles  to  an  elevation  of  7000 
feet — involving  the  construction  of  ninety  tunnels.  The  comiany  had  already 
planted  nurseries  to  provide  for  the  preservation  of  the  forests.  The  pai)er  contains 
some  interesting  descriptions  and  photographs  of  the  wild  tribes  met  with. 

Survey  of  Ceylon. — An  official  report  by  Mr.  K.  S.  Templeton,  acting- 
Surveyor-General,  gives  a  satisfactory  account  of  progress  made  in  1008  in  the 
survey  and  settlement  of  Ceylon.  The  report  is  illustrated  by  two  maps,  showing 
roads,  cart-tracks,  railways,  block  surveys  to  date ;  as  also  by  cuts  of  block  survey 
areas  iu  different  provinces,  views  of  buildings,  etc.  The  topographical  preliminary 
plan  issued  by  the  Superintendent  of  Surveys  to  the  Settlement  Officer  in  1908 
covers  160,000  acres,  uninhabited  save  for  twenty-two  small  claims,  totalling  less 
than  900  acres.  A  surveyor  has  been  appointed  to  make  a  survey  of  all  the 
claimed  lands  on  a  larger  scale.  Block-surveying  is  now  applied  to  the  partition 
of  large  areas  according  to  the  claims  of  cultivators.  The  subdivision  of  land  is 
further  expedited  by  the  numerous  surveys  required  for  land  sale  purposes.  The 
contour  survey  of  447  square  miles  completed  in  ltK)8  includes  some  of  the  most 
difticult  country  in  Ceylon.  Of  1,334,617  acres  for  which  preliminary  plans  have 
been  issued,  762,346  acres  have  been  settled  ;  the  rest  are  either  awaiting  or  actually 
under  settlement.  Fair  progress  is  reported  in  triangulation.  An  important  event 
of  1908  was  the  erection  of  the  new  Colombo  observatory  in  the  Cinnamon  Gardens, 
its  main  object  being  to  supply  correct  mean  time  to  the  shipping  in  the  port.  To 
the  observatory  has  been  attached  a  complete  meteorological  station. 

APSICA. 

Dr.  Konun’s  Journey  across  the  Central  Sudan.— Dr.  K.  Kumm  (Sep¬ 
tember  number,  p.  342)  telegraphed  to  us  in  October  from  Wau,  in  the  Bahr-el- 
Ghazal,  announcing  his  safe  arrival  there  after  traversing  Bagirmi,  Dar  Runga, 
Dar  Kuti,  and  Dar  Banda.  He  has  thus  successfully  achieved  his  puri)Ose,  though 
apparently  by  a  route  somewhat  to  the  south  of  that  originally  proposed. 

Measurement  of  the  Nile  Volume. — Paper  No.  7  of  the  Survey  Depart¬ 
ment,  Ministry  of  Finance,  Kgypt,  is  entitled  “Measurement  of  the  Volumes 
Discharged  by  the  Nile  during  1905  and  1906,”  by  E.  M.  Dowson,  “with  a  Note 
on  Rating  Formulae  for  Current-meters,”  by  J.  I.  Craig,  f.k.s.e.  The  complicateil 
river-system  of  the  Nile  is  now  fairly  well  understood.  The  Nile  derives  its  waters 
almost  exclusively  from  the  rain  which  falls  at  different  seasons  on  the  two  elevated 
areas  of  the  equatorial  and  Abyssinian  plateaus.  The  amount  of  water  from  the 
equatorial  plateau  is  relatively  small,  but  is  very  important  for  the  low-stage  con¬ 
dition  of  the  Nile  during  the  spring  half  of  the  year  (January  to  June).  The  rain¬ 
fall  of  the  Abyssinian  plateau  forming  the  Blue  Nile  furnishes  the  regular  flood 


THE  MONTHI.Y  RECORD 


681 


effect  u|K)n  which  the  agricultural  success  of  Egypt  depends.  In  the  beginning 
of  1005  it  was  decided  to  establish  a  river  gauging  station  somewhere  upstream 
of  the  Aswan  dam,  so  a.s  to  try  and  obtain  a  regular  series  of  determinations  of  the 
volumes  discharged  by  the  Nile  at  various  seasons.  The  site  chosen  was  at  Sarras, 
50  kilometres  south  of  Wadi  Haifa.  The  volume  of  water  delivered  by  a  river  at 
any  jx)int  along  its  course  at  any  given  time  is  termed  the  “discharge”  of  the 
river  at  that  point,  and  is  determined  according  to  the  following  plan  :  (1)  a  con¬ 
venient  cross-section,  at  right  angles  to  the  direction  of  flow,  is  selected  near  the 
desired  point ;  (2)  the  area  of  this  cross-section  is  obtained  by  dividing  it  up  into  a 
number  of  smaller  areas  and  measuring  each  of  these ;  (3)  an  observation,  or  set  of 
observations,  of  rome  sort,  is  made  for  each  of  these  smaller  areas  in  turn,  by  which 
values  are  obtained  for  the  average  rates  of  flow  of  the  water  through  each  ;  (4)  the 
volume  discharged  through  each  of  these  subdivisions  respectively  is  then  obtained 
by  multiplying  its  area  by  the  mean  velocity  of  the  water  through  it,  the  sum  or  inte¬ 
gration  of  all  these  values  giving  the  discharge  of  the  river  at  the  desired  point  on  the 
day  in  question.  The  following  was  briefly  the  method  adopted  to  obtain  the  cross- 
sectional  area,  and  the  average  rate  of  flow  through  the  various  component  parts  of 
it ;  a  hawser  was  stretched  across  the  river  on  the  line  selected,  and  soundings  were 
taken  at  10-metre  intervals  along  this  line,  thus  dividing  the  whole  section  up  into 
a  number  of  smaller  ones,  and  enabling  thair  areas  to  be  calculated  on  the  assump¬ 
tion  that  each  was  a  trairezium;  the  mean  rate  of  flow  through  each  of  the  com- 
jionent  sections  was  next  determined  by  means  of  a  current-meter  lowered  from 
the  boat  into  the  required  position.  Details  concerning  the  experimental  process 
together  with  tables  of  results  are  contained  in  the  paper.  This  set  of  measure¬ 
ments  of  the  volumes  discharged  by  the  river  Nile  is  probably  the  most  reliable 
yet  published,  and  should  l)e  interesting  for  comiiarison  with  the  Wadi  Haifa 
gauge  records. 

Anthropological  Research  in  the  Sudan.— Mr.  and  Mrs.  C.  G.  Seligmann 
have  just  left  England  to  initiate  anthroiwlogical  work  in  the  Anglo-Egyptian 
Sudan.  They  will  be  joined  later  for  a  few  weeks  by  Mr.  Rivers,  of  Cambridge. 
The  work  is  to  extend  over  two  seasons,  and  an  appropriation  has  been  made  by 
the  Sudan  Government  to  meet  the  exi>ease.  In  the  coming  season  the  plan  is  to 
pursue  sociological  investigation,  if  jwssible,  in  Southern  Kordofan,  and,  if  time 
l«rmits,  among  the  blacks  of  the  White  Nile;  and  also  to  instruct  the  local 
provincial  ofticials  in  the  methoils  and  aims  of  such  investigation,  in  the  hoi>e  that 
a  r^ular  system  of  local  anthropological  information  may  be  instituted.  Many 
of  these  oflicials  are  now  grounded  in  anthropological  method  at  Oxford  and 
Cambridge  before  they  enter  the  service.  In  the  second  season  anthropometric  work 
will  be  instituted,  and  it  is  ho]ied  that  a  firstrate  specialist  in  that  branch  may  be 
found  to  accompany  Dr.  Seligmann.  Great  importance  is  attached  to  the  share  to 
be  borne  by  Mrs.  Seligmann,  who  proved,  on  her  husband’s  recent  expedition  to  the 
Veddas  of  Ceylon, of  the  utmost  service  in  overcoming  the  shyness  of  that  secretive 
people.  Should  Southern  Kordofan  be  too  difficult  of  access,  the  chief  intensive 
work  will  be  done  among  the  Shilluks  or  Dinkas.  The  plan  was  originated  after 
a  short  visit  paid  to  the  Sudan  in  15)07  by  Mr.  D.  G.  Hogarth,  who  put  before 
Mr.  James  Currie,  the  Director  of  Education,  the  desirability  of  acquiring  further 
anthroiK>logical  information  about  the  Sudanese.  The  idea  was  taken  up  warmly 
by  Mr.  Ciime,  and  backed  by  Mr.  J.  W.  Crowfoot,  then  Assistant-director  of 
Education,  who  had  done  anthropological  work  in  the  country.  The  Sirdar  at  once 
welcomed  the  project,  showing  himself  well  aware  how  the  government  of  savage 
tribes  may  be  facilitated  by  the  acquisition  of  exact  knowledge  of  their  affinities, 
customs,  religious,  and  the  like  It  is  to  his  support  and  that  of  Mr.  Currie  that 
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the  realization  of  this  project  is  due ;  but  many  other  officials  in  the  Sudan  have 
given  valuable  preliminary  help.  Dr.  and  Mrs.  Seligmann  hope  to  return  in 
April. 

Captain  Cortier’s  Sorveys  in  the  Sahara. — We  referred  some  months  ago 
to  the  new  expedition  entrusted  to  Captain  Cortier,  known  for  his  journey  across 
the  Sahara  in  1907.  The  original  intention  was  that  he  should  cross  the  desert 
by  a  line  which  would  take  him  to  the  countries  north  of  Lake  Chad,  but  this  plan 
was  modified.  In  association  with  Captain  Nie^er  (also  known  for  previous  explora¬ 
tory  work  in  the  Sahara),  he  carried  out  various  surveys  in  the  North  Central 
Sahara  (the  Tinghert  and  Tassili  plateaus,  etc.),  and  then,  having  separated  from 
his  companion,  proceeded  towards  the  Ahaggar  by  an  almost  new  route.  From 
Ahaggar,  in  company  with  Lieut.  Sigonney,  he  set  out  for  Air,  his  intention  being 
to  go  first  south  to  Adrar,  and  thence  survey  the  previously  untraversed  route  from 
Tin  Zawaten  to  Iferuane,  on  the  borders  of  Air.  According  to  a  letter  addressed  to 
the  Paris  Geographical  Society  from  Agades  on  March  11, 1909  {Revue  Fratifaise, 
September,  1909),  he  had  successfully  carried  out  his  purpose.  Following  the 
course  of  the  Wed  Zazir  (in  which,  to  his  surprise,  he  found  uninterrupted  pasturage), 
he  had  gone  south  to  the  well  of  Admer,  wliich  was  reached  on  January  15.  There 
the  travellers  separated,  Sigonney  going  to  Tin  Zawaten,  while  Cortier  took  the 
route  for  In  Gezzam  and  Iferuane.  This  involved  the  crossing  of  the  dreaded 
“  Tanezruft,”  with  ten  waterless  marches,  but,  thanks  to  recent  rain,  pasturage 
was  met  with  throughout.  Captain  Cortier  was  the  first  traveller  to  visit  the 
important  watering-place  of  In  GeZzan,  on  the  border  of  the  Tanezruft,  the  only 
point  between  Air,  Adrar,  the  Awellimiden  country,  and  the  Ahaggar,  at  which 
water  can  always  be  found — a  fact  which  makes  it  the  crossing-point  of  routes 
from  all  these  regions.  Captain  Sigonney  in  turn  surveyed  the  portion  of  the 
route  between  In  Gezzam  and  Tin  Zawaten.  The  most  important  points  between 
the  Ahaggar  and  Air  have  been  fixed  astronomically,  though  the  meteorological 
conditions  were  far  from  favourable. 

The  Forest  Resources  of  the  Kamenm.— During  the  past  year  an  expert 
examination  of  the  forests  of  the  Kamerun  has  been  made  by  an  expedition 
consisting  of  Drs.  Jentsch  and  Biisgen,  assisted  by  two  of  the  forest  officers  of  the 
colony  {Deutsches  KohnialMatt,  September  15,  1909).  The  districts  visited 
included  the  basin  of  the  Mungo  river  (where  attempts  at  exploration  have  already 
been  made  near  Johann-Albrechtshohe)  and  the  extreme  northern  borders  of  the 
forest  region,  in  the  north  of  the  colony,  and  a  portion  of  the  basin  of  the  Sanaga 
further  south.  In  each  of  these  specimen  plots  were  measured,  and  a  detailed 
examination  was  made  of  the  trees  standing  in  them,  which  were  grouped  in 
categories  according  to  the  size  of  the  trunks.  On  the  Mungo  secondary  forest  was 
the  more  common  type,  owing  to  the  progress  of  settlement  in  this  district,  but 
primary  forest  was  more  prevalent  in  the  other  two  areas  visited.  Very  definite 
conclusions  as  to  the  prospects  of  forest-exploitation  are  not  yet  possible,  but  the 
opinion  is  expressed  that  it  is  only  the  primary  forest  which  would  re[)ay  systematic 
attempts  at  conservation.  Special  attention  was  given  to  the  forests  composed  of  a 
tree  Bjx>ken  of  as  the  “  Schirmbaum  ”  (?  Hibiscus  tiliaceus),  which  is  valuable  as 
favouring  the  return  of  once  cultivated  lands  to  primary  forest,  no  weeds  or  useless 
brushwood  growing  beneath  its  shade.  An  interesting  fact  referred  to  is  the 
“  succession  of  species  ”  apparently  brought  about  by  nature  in  the  tropical  forests ; 
that  is  to  say,  the  species  present  may  be  quite  unequally  represented  in  the  various 
age-categories,  some  being  found  only  among  the  older  trees,  others  only  among 
the  younger  growths.  And  while  this  is  the  case  in  one  locality,  the  position 
may  be  reversed  in  another. 
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AUSTRALASIA  AND  PACIEIC  ISLANDS. 

Dutch  Exploration  in  New  Guinea. — The  activity  displayed  by  the  Dutch 
during  recent  years  in  the  exploration  of  their  part  of  New  Guinea  is  being  well  . 
maintained.  During  the  past  two  years  a  military  party  under  Commandant 
UooBzen  and  other  officers,  acting  under  the  general  direction  of  Mr.  Hellwig, 

“  Resident  ”  of  this  part  of  the  Dutch  territory,  has  been  at  work  surveying 
various  rivers  which  debouch  on  the  south  coast,  especially  the  “  North  ”  and 
“  North-west”  rivers  in  the  neighbourhood  of  East  bay,  and  a  number  of  streams 
which  enter  the  sea  between  Frederick  Henry  island  and  the  boundary  with  British 
territory.  Reports  of  the  several  expeditions  have  appeared  from  time  to  time  in 
the  Tijdschr^t  of  the  Netherlands  Geographical  Society,  accompanied  by  maps  (see 
especially  vol.  26,  pp.  179,  584,  1179;  vol.  26,  pp.  142,  272,  451,  654).  On  the 
other  hand,  Mr.  H.  A.  Lorentz,  leader  of  the  expedition  which  two  years  ago 
attempted,  with  some  measure  of  success,  an  exploration  towards  the  interior 
snowy  range  of  this  jiart  of  New  Guinea  (Journal,  vol.  31,  p.  447),  has  started  on  a 
new  attempt  to  reach  the  snowy  range  (Olobus,  vol.  90,  p.  259).  The  expedition 
lias  been  equipped  by  two  Dutch  societies  for  the  promotion  of  research  in  the 
colonies,  and  has  also  the  support  of  the  Dutch  Colonial  Office.  Besides  the  leader, 
^lessrs.  J.  W.  van  Nuuhuijs  and  vau  Burner  are  taking  part  in  the  expedition,  which 
left  Surabaya  fur  New  Guinea  on  August  15  last. 

Boundaries  of  German  New  Guinea. — A  joint  commission  for  the  demar¬ 
cation  of  the  frontier  between  British  and  German  New  Guinea  in  the  neighbourhood 
of  the  Waria  river  has  been  at  work  during  the  year,  and  has,  we  believe,  now  com- 
jileted  its  task.  Among  other  points,  the  intersection  of  the  147th  degree  of  East 
longitude  with  the  8th  of  South  latitude  was  carefully  determined.  On  the  western 
side  of  the  German  territory,  the  boundary  with  Dutch  New  Guinea  (as  between  the 
latter  and  British  “  Papua  ”)  is  the  141st  degree  of  East  longitude,  but  as  this  has 
not  been  accurately  laid  down  on  the  map,  negotiations  have  lately  been  carried  out 
at  the  Hague  with  a  view  to  selecting  a  definite  and  easily  marked  line  (Petermanns 
Mitteilungen,  1909,  p.  324).  As  a  result,  it  has  been  decided  to  send  out  two 
survey  expeditions — a  German  and  a  Dutch — to  determine  the  question  whether  the 
physical  features  of  the  neighbourhood  of  141°  are  such  as  to  lend  themselves  to 
the  tracing  of  a  natural  boundary-line,  and  they  are  to  begin  work  next  year.  The 
leader  of  the  German  expedition  will  be  Dr.  L.  Schultze,  well  known  for  his  scientific 
researches  in  German  South-West  Africa. 

French  Enterprise  in  Kerguelen  Land.— The  July  number  of  La 
Oeographie  contains  the  report  of  a  paper  by  M.  Henri  Bossiere  on  a  voyage  made 
early  in  the  present  year  to  Kerguelen  Land,  including  also  a  succinct  account  of 
the  various  attempts  made  by  himself  and  his  brother  to  develop  the  resources  of 
the  group  in  the  direction  of  sheep  fanning,  the  whale  fishery,  etc.,  since  the  con¬ 
cession  of  exclusive  rights  in  the  islands  was  granted  to  them  by  the  French 
Government  some  years  ago.  Unusual  determination  and  energy  seem  to  have 
been  devoted  by  the  brothers  to  the  task  in  spite  of  many  difficulties  and  disappoint¬ 
ments,  and,  except  from  the  whale  fishery,  but  small  returns  seem  yet  to  have 
been  secured.  Quite  a  number  of  different  voyages  have  been  made,  either  by 
MM.  Bossidre  themselves  or  in  association  with  them,  including  that  of  M.  de 
Gcrlache,  the  Belgian  Antarctic  exjdorer,  to  which  reference  has  already  been  made 
in  the  Journal.  During  his  recent  visit,  M.  Bossiere  paid  considerable  attention  to 
the  exploration  of  the  interior  and  an  examination  of  its  resources,  one  result  being 
the  discovery  of  a  considerable  extension  of  Royal  sound  not  shown  in  the  best 
existing  maps.  The  interior  consists  of  rocky  plateaus  devoid  of  life,  with  lakes 
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discharging  to  the  valleys  by  high  waterfalls.  The  chief  fodder-plant  is  the 
Aaena,  which  spreads  at  the  expense  of  the  Oraminem,  and  which  is  greedily  eaten 
by  horses,  sheep,  and  hogs.  Of  other  plants,  the  Azorella  cetago  and  the  Kerguelen 
cabbage  both  suffer  from  the  ravages  of  rabbits.  Some  attempts  to  introduce  sheep 
have  been  made,  but  though  lambs  have  been  produced,  it  has  not  yet  been  proved 
whether  they  will  bear  the  rigours  of  winter  without  shelter.  Sea-elephants,  which 
had  at  one  time  been  almost  exterminated,  have  lately  gained  ground. 

POLAR  REGIONS. 

The  North  Polar  Controversy. — The  National  Geographical  Society  of 
Washington,  which  lately  appointed  a  committee  to  examine  and  report  on 
Commander  Peary’s  claim  to  have  reached  the  North  Pole,  has  awarded  its  gold 
medal  to  the  explorer.  The  committee,  consisting  of  Admiral  Chester,  Mr.  0.  H. 
Tittman,  Su|)erintendent  of  the  Coast  Survey,  and  Mr.  Henry  Gannett,  Geographer 
to  the  U.S.  Geological  Survey,  reported  that  Commander  Peary’s  documents 
afforded  conclusive  proof  of  the  justice  of  his  claim,  and  this  report  was  unanimously 
accepted  by  the  board  of  managers  of  tlie  society.  Another  committee  has  been 
entrusted  with  the  task  of  pronouncing  whether  any  explorer  reached  the  North 
Pole  before  1909 ;  in  other  words,  whether  l>r.  Cook’s  claim  to  have  done  so  in 
1908  is  worthy  of  credence.  It  is  understood  that  the  society  has  appealed  to  the 
University  of  Copenhagen  to  waive  its  right  of  priority  in  the  investigation  of  Dr. 
Cook’s  data,  and  that  the  university  has  declined  to  accede  to  this  request. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

Magnetic  Research  of  the  Carnegie  Institution.— The  Carnegie— ihe  non¬ 
magnetic  vessel  specially  built  for  the  above  research — was  launched  on  June  12, 
1909,  and  has  already  begun  her  first  cruise  for  magnetic  work  in  the  North  Atlantic. 
She  left  Brooklyn  on  August  21,  proceeding  first  to  Gardiner’s  bay.  Long  island,  and 
afterwards  to  St.  John’s,  Newfoundland,  whence  the  Atlantic  was  crossed  to  Fal¬ 
mouth,  which  was  reached  on  October  14.  The  vessel  was  then  to  proceed  to 
Madeira,  returning  to  New  York,  fiu  Bermuda,  early  next  year.  An  account  of 
the  Carnegie's  non-magnetic  gas-engine  was  given  in  Terrestrial  Magnetism  for 
September,  while  a  preliminary  statement  of  the  results  to  date  appeared  in  Nature 
for  October  28.  The  Carnegie  is  under  the  command  of  Mr.  W.  J.  Peters,  as  was 
the  Galilee  during  the  similar  work  in  the  Pacific  (Journal,  vol.  31,  p.  448) ;  Prof. 
Bauer  having  the  general  control  of  the  operations. 

New  Oceanogfraphical  Research  ^pedition. — The  Norwegian  Government 
has  granted  to  Sir  John  Murray  the  use  of  the  steamship  Michael  Sars  for  the 
purposes  of  an  oceanographical  research  expedition  in  the  North  Atlantic  in  the 
spring  of  next  year.  Permission  has  also  been  given  to  Dr.  Johan  Hjort,  the  Directr)r 
of  the  Norwegian  Fisheries,  Dr.  Helland-Hansen,  and  Mr.  Koefoed  (Dr.  Hjort’s 
assistant)  to  take  part  in  the  expedition,  as  well  as  the  ship’s  captain  and  crew,  all 
of  whom  are  experienced  in  deep-sea  work.  A  further  member  of  the  expedition 
will  be  Prof.  Gran.  According  to  the  Times,  the  Michael  Sars  will  leave  Plymouth 
early  in  April,  and  proceed  to  the  Atlantic  coast  of  Morocco,  obtaining  on  the  way 
several  series  of  oceanographical  observations  extending  from  the  coasts  of  Europe 
and  Africa  over  the  continental  shelf  into  the  deep  Atlantic.  Madeira  and  the 
Azores  will  be  visited,  and,  should  the  wiather  conditions  be  favourable,  the  voyage 
will  be  continued  across  the  Atlantic  to  Newfoundland,  and  thence  to  Iceland,  the 
Fa;roes,  and  Scotland.  In  the  event  of  unfavourable  weather,  the  expedition  will 
keep  near  the  eoast  of  Europe  on  the  return  voyage  north.  One  of  the  conditions 
laid  down  by  the  Norwegian  Government  is  that  the  expedition  shall  not  last  more 
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than  four  months.  Apart  from  the  assistance  rendered  by  Norway  in  lending  the 
ship  and  the  services  of  Norwegian  oflBcials,  tlie  expenses  of  the  expctiition  will  be 
borne  by  Sir  John  Murray.  Among  the  problems  which  will  receive  sjiecial  atten¬ 
tion  are  the  mode  of  formation  of  the  deeper  layers  of  the  North  Atlantic ;  the 
distribution  in  depth  of  the  pelagic  algee  and  their  relation  to  the  depth  to  which 
sunlight  ])enetrate8  in  different  latitudes ;  the  rate  of  currents  over  oceanic  shoals 
and  in  deep  water ;  and  the  composition  of  the  oceanic  deposits. 

GENERAL. 

Honours  to  Explorers. — The  list  of  Birthday  Honours  published  on 
November  9  was  notable,  from  the  geographical  jwint  of  view,  for  the  inclusion 
(if  two  successful  exidorers.  Mr.  E.  H.  Shackleton  received  the  honour  of  knight¬ 
hood,  while  Dr.  Sven  Uedin  was  api>ointed  an  Honorary  K.C.I.K. 

Map  of  the  World  on  the  Scale  of  1 : 1,000,000. — At  the  invitation  of  the 
British  Government,  the  International  Committee  for  the  furtherance  of  the  scheme 
for  the  above  map  met  in  London  during  the  third  week  in  November,  the  follow¬ 
ing  countries  being  represented — Australia,  Austria-Hungary,  Canada,  France, 
(iermany.  Great  Britain,  Italy,  Si>ain,  and  the  United  States.  A  report  of  the 
jiroceedings,  which  followed  the  lines  laid  down  at  the  International  Geographical 
Congress  last  year  at  Geneva,  will  appear  in  a  subseriuent  number  of  the  Journal. 
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Robert  Needham  Cost,  LL.D. 

The  death  of  Dr.  Cust  removes  a  Fellow  of  nearly  forty  years’  standing,  who  for 
several  years  assisted  in  the  direction  of  the  affairs  of  the  Society  as  a  member  of 
the  Council.  Bom  in  1821,  the  nephew  on  his  father’s  side  of  the  &rst  Earl  Brown- 
low,  and  on  his  mother’s  side  of  the  second  Earl  of  Kilmorey,  he  early  showed  signs 
of  that  linguistic  ability  which  was  developed  in  later  life  to  a  remarkable  degree, 
and  which  largely  influenced  the  course  of  his  studies.  When  he  left  Uaileybury, 
where  he  had  gone  from  Eton  with  a  view  to  taking  up  an  appointment  in  the 
Indian  Civil  Service,  he  had  already  acquired  a  knowledge  not  only  of  Latin,  Greek, 
French,  German,  and^Italian,  but  of  Hebrew,  Sanscrit,  Urdu,  Persian,  and  Arabic. 
Arrived  in  India  in  1843,  having  crossed  on  the  outward  journey  overland  from  the 
Mediterranean  to  the  Gulf  of  Suez,  and  thence  to  Calcutta  by  the  first  steamer  that 
sailed  to  that  port  from  Suez,  young  Cust  spent  another  year  in  advancing  his 
knowledge  of  Indian  languages,  and  then  proceeded  to  Ambala  as  assistant  to  the 
Governor-General’s  agent  on  the  North-West  Frontier.  The  journey  was  j)erformed 
in  a  palanquin,  and  occupied  seven  weeks.  With  intervals  of  absence  on  furlough, 
Mr.  Cust  remained  in  India,  occupying  posts  of  great  and  increasing  importance 
in  the  northern  provinces,  till  1867,  when  the  death  of  his  wife  led  him  to  resign  the 
post  he  then  held  as  Financial  Commissioner  for  the  North-West  Provinces  and 
retire  from  the  service.  Two  years  elapsed,  and  then  the  passion  for  travel  reasserted 
itself.  Before  going  out  to  Indis,  and  when  on  leave  of  absence,  Mr.  Cust  had 
toured  extensively  in  Europe.  He  now  resumed  the  practice,  first  spending  some 
years  in  making  himself  well  acquainted  with  the  British  Isles,  then  travelling 
again  on  the  Continent,  in  Palestine  and  other  parts  of  Asiatic  Turkey,  and  in 
Northern  Africa.  America  and  Australia  he  deliberately  left  out  of  his  “  orbit,”  on 
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the  ground  that  “there  was  nothing  ancient  or  historic  to  bo  studied  in  those 
regions.”  Though  not  an  explorer,  he  gained  a  wide  knowledge  of  many  countries 
and  many  peoples.  In  Europe  his  tours  extended  from  North  Ca{)e  to  Ck>nstanti- 
nople,  and  from  Lisbon  to  Moscow,  many  of  them  being  undertaken  in  connection 
with  International  Oriental  Congresses,  in  which  he  took  a  prominent  {tart.  He 
was  elected  in  1872  to  the  Council  of  the  Koyal  Asiatic  Society,  became  honorary 
secretary  to  that  society  in  1880,  and  at  a  later  date  one  of  its  vice-presidents.  Our 
own  Society  he  joined  in  1872,  serving  on  the  Council  from  1877  to  1881,  1882  to 
1886,  and  1889  to  1892.  Until  advancing  years  necessitated  a  restriction  of  his 
activities,  he  was  a  frequent  attendant  at  the  evening  meetings,  at  one  of  which, 
in  1881,  be  read  a  paper,  sent  to  him  by  Colonel  H.  C.  Tanner,  on  the  tribes  of 
KaSristan,  supplemented  by  notes  of  his  own.  He  always  made  it  a  practice  to 
study  beforehand,  both  geographically  and  historically,  the  country  in  which  he 
was  going  to  travel,  and  afterwards  to  write  an  account  of  his  tour  for  some 
scientific  or  other  journal.  Among  more  extended  works  his  writings  include  an 
account  of  the  modern  languages  of  India,  for  many  years  the  standard  work  on 
the  subject,  and  the  basis  of  the  researches  on  which  the  ofificial  Linguistic  Survey 
of  India  is  being  constructed ;  as  well  as  a  comprehensive  ‘  Sketch  of  the  Modem 
Languages  of  Africa.’  In  1886  the  University  of  Edinburgh  conferred  on  him  the 
honorary  degree  of  LL.D. 


CORRESPONDENCE. 

Topographical  Map  of  Canada. 

In  the  May  number  of  the  Journal  I  note  a  review  by  “  E.  H.  H.”  of  some  thirteen 
sheets  published  by  the  Department  of  Militia,  and  of  nine  sheets  published  by  the 
Department  of  the  Interior. 

In  1903,  Major  E.  H.  Hills,  c.M.o. — who  by  a  curious  coincidence  has  exactly 
the  same  initials  as  “  E.  H.  H.” — arrived  in  Ottawa.  After  interviewing  a  number 
of  officials,  including  myself,  he  departed  for  British  Columbia.  After  a  time  be  re¬ 
appeared  in  Ottawa  and  re-interviewed  a  number  of  us.  In  due  course  there  appeared 
a  “  Report  on  the  Survey  of  Canada.”  *  The  four  and  a  half  pages  on  “  Existing 
Survey  Work  in  Canada  ”  could  have  been  written — without  the  inaccuracies — by 
any  one  conversant  with  geographical  work  in  Canada,  and  the  remainder  by  any 
one  conversant  with  accurate  topographic  methods.  Major  Hills,  therefore,  bad 
every  opportunity  to  learn  the  exact  facts  of  the  case.  That  he  has  not  done  so, 
must  be  attributed  to  constitutional  defects.  At  any  rate,  I  propose  to  show  that 
most  of  his  statements  are  absolutely  the  reverse  of  correct,  and  that  everything 
possible  has  been  done  to  depreciate  the  “  Standard  ”  maps  and  to  appreciate  the 
“  Topographic  ”  maps.  I  also  desire  to  make  the  strongest  possible  protest  against 
the  publication  of  this  prejudiced  attack  without  giving  me  a  chance  to  reply — the 
attack  and  reply  being  published  simultaneously,  thus  giving  the  readers  of  the 
Journal  an  opportunity  to  judge  between  us.  I  venture  to  say  that,  had  this  been 
done,  “  E.  H.  H.”  would  have  either  retracted  his  review  or  modified  it  to  such  an 
extent  that  his  article  would  have  been  without  any  raison  d’etre. 

(1)  I  am  of  the  opinion  that  Canadians  know  better  than  any  one  else  w/tat 
they  require  and  when  they  require  it. 

*  Viile  ireotjr,  Journ.,  May,  1909,  p.  .'>85. 
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(2)  As  chief  geographer — and  as  I  have  had  upwards  of  twenty-five  years 
experience  in  topographical  work  in  the  field  and  in  mapping  work  in  the  office, 
fire  years  as  geographer  of  the  Geological  Survey,  and  ten  years  as  geographer  of 
the  Department  of  the  Interior — I  take  it  that  I  am  a  better  judge  of  what  Canada 
and  Canadians  require  than  “  E.  H.  H.”  is  or  ever  can  be. 

(3)  The  nine  Standard  sheets  cover  about  twenty  times  the  area  included  in 
the  thirteen  Topographic  sheets,  and  they  have  been  produced  for  a  fraction  of  the 
cost  of  the  latter. 

(4)  The  areas  covered  by  the  Topographic  sheets  are  well-settled  regions 
traversed  by  numerous  roads,  and  include  some  of  the  most  productive  regions  of 
Canada,  whereas  the  areas  covered  by  the  Standard  sheets  include  not  only  areas 
similar  to  the  foregoing,  but  also  thousands  of  square  miles  without  a  single 
inhabitant  except  a  few  trappers  and  Indians.  To  compare  maps  covering  these 
unsettled  areas  with  sheets  including  the  so-called  “  Garden  of  Canada,”  is,  to  put 
it  mildly,  unfair. 

(5)  “  E.  H.  H.”  says  that  if  “  each  map  found  its  particular  sphere  of  usefulness, 
we  might  be  inclined  to  congratulate  the  Government.”  That  is  precisely  what  has 
liappened  and  is  hap))ening.  Each  map  has  “  its  particular  sphere  of  usefulness,” 
and  I  have  no  hesitation  in  saying  that,  so  far  as  the  development  of  Canada  is 
concerned,  the  Interior  maps  are  more  valuable,  and,  assuming  that  the  present 
rate  of  production  is  continued,  the  mapping  of  the  whole  of  Southern  Canada  will 
be  completed  in  one-twentieth  of  the  time  that  it  would  take  to  map  it  on  the  larger 
scale.  As  a  matter  of  fact,  while  the  former  is  within  measurable  reach,  the  latter 
will  not  be  completed  in  the  lifetime  of  any  person  now  living,  iT  ever. 

(6)  “  E.  H.  H.”  states  that  '*  the  Standard  map  is  not  based  on  a  triangulation  or 
other  accurate  fixation  of  points.  .  .  .  The  Topographic  map  is  based  partly  upon 
a  precise  triangulation  and  imrtly  upon  accurate  traverses.” 

The  foregoing  is,  in  its  essence,  absolutely  untrue.  Both  maps  are  based  on  the 
triangulation  of  the  U.S.  Lake  Survey,  and  on  the  survey  of  the  north  shore  of  the 
I..ake  Erie  by  Dr.  Klotz.  For  the  balance,  my  maps  are  based  on  transit-and-chain 
traverses  made  under  my  direction,  and  tied  to  points  that  have  been  accurately 
determined  in  latitude  and  longitude  by  the  staff  of  the  chief  astronomer ;  on  the 
transit-and-chain  surveys  for  railways,  canals,  etc.  The  Topographic  maps  are 
based  on  exactly  the  same  information,  but,  owing  to  the  difference  in  scale  (their 
unit  area  being  sixteen  times  mine),  they  have  had,  perforce,  to  run  more  transit 
lines  than  I  did.  “  E.  H.  H.”  intimates — though  he  does  not  say  it — that  the  Militia 
Department  has  carried  out  a  “  precise  triangulation  ”  in  the  area  covered  by  the 
thirteen  sheets,  whereas  they  have  not  triangulated  a  mile  in  the  whole  area.  Many 
of  the  roads  in  some  of  my  sheets  have  been  filled  in  with  odometer,  micrometer, 
and  cyclometer  surveys,  which,  as  every  one  knows,  are  of  a  higher  degree  of 
accuracy  than  paced  surveys. 

(7)  The  statement  that  “the  natural  water  features  are  only  approximately 
sketched  in,”  is  one  of  those  half*  truths  that  is  difficult  to  combat.  In  so  far  as  it 
applies  to  all  streams  and  lakes  in  the  well-settled  areas  and  to  the  principal  lakes 
and  streams  in  the  unsettled  areas,  it  is  without  foundation  either  in  substance  or 
in  detail.  So  far  as  the  comparison  is  concerned,  the  streams  and  lakes  on  my 
maps  are,  at  least,  as  accurately  shown  as  on  the  Topographic  sheets. 

(8)  That  the  Standard  maps  do  not  show  woods  and  houses  is  not  germane  to 
the  subject,  inasmuch  as  the  scale,  practically  4  miles  to  1  inch,  would  not  permit 
their  inclusion. 

(9)  “  E.  H.  H.”  objects  to  what  he  calls  the  “  black  network  lines,”  doubtless 
referring  to  the  “  lot  ”  and  “  concession  ”  lines  of  the  Ontario  and  Quebec  systems 
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of  land  survey.  To  any  one  with  even  a  rudimentary  knowledge  of  Canada,  this 
is  only  amusing.  All  properties  in  these  provinces  are  described  by  lot,  concession, 
and  township,  and  their  inclusion  forms  one  of  the  most  valuable  features  of  the 
ma|>s.  His  objection  to  the  “  series  of  Arabic  and  Roman  numerals  ”  for  numbers 
of  lots  and  concessions  is  ludicrous,  in  view  of  the  fact  that  the  same  numbers 
appear  on  the  Topographic  maps,  though  the  lot  and  concession  lines  do  not,  which 
latter — from  a  Canadian  point  of  view — is  a  regrettable  omission. 

(10)  “;E.  U.  H.”  laments  the  omission  of  a  reference  table  giving  the  meanings  of 
the  conventional  signs  used.  As  there  are  very  few  conventional  signs  used,  and 
as  those  that  are  used  are  signs  that  are  familiar  to  almost  the  meanest  intelligence, 
1  omitted  to  add  a  reference  table.  Now  that  “  E.  H.  H.”  has  informed  me  that  there 
are  people  on  the  other  side  of  the  Atlantic  who  cannot  understand  the  commonest 
map-signs,  I  will  have  it  inserted  in  future  sheets. 

(11)  Tlie  one  partially  accurate  statement  is  that  the  Standard  map  “  contains 
no  representation  of  the  form  of  the  ground,  neither  contours,  hill-shading,  nor 
heights.”  It  docs  not,  fur  the  very  good  reason  that  the  information  was  not 
available  at  the  date  of  publication ;  there  was  no  money  available  for  procuring 
the  information,  and  it  was  not  desirable  that  the  map  be  delayed  ])endiDg  its 
receipt.  The  surveys  necessary  to  procure  this  information  for  the  six  standard 
sheets  would  not  have  been  made  in  seveuty-hve  years  nor  at  a  cost  of  a  half¬ 
million  dollars.  In  other  words,  the  development  of  Canada  is  to  be  delayed  for 
years,  while  “  E.  H.  U.”  and  others  of  that  ilk  calmly  proceetl  with  their  surveys. 
It  is  only  necessary  to  state  the  foregoing  to  show  the  puerility  of  his  argument. 
I  say  “partially  Accurate,”  inasmuch  as  the  elevations  of  the  railway  stations, 
principal  lakes,  etc.,  are  given.  In  addition,  as  these  maps  are  engraved  on  copper, 
and  as  new  editions  will  be  required  from  time  to  time,  as  fast  as  the  information 
is  available,  we  will  incorporate  in  them  a  “  representation  of  the  form  of  the 
ground.” 

(12)  “  E.  H.  U.”  omits  to  mention  that  the  Toix)graphic  map  is  engraved  and 
printed  by  the  War  Office,  and  that  the  Standard  map  is  engraved  and  printed 
in  Canada. 

Finally,  while  I  cannot  quarrel  with  “  E.  II.  U.’s”  opinion  that  the  Standard  map 
is  “of  small  value,”  particularly  as  he  elsewhere  states  that  it  is  “such  as  serves 
a  useful  purpose  until  a  proper  survey  is  made,”  I  desire  to  enter  the  strongest 
possible  protest  against  a  reviewer  making  such  grossly  inaccurate  statements 
respecting  the  basis  of  compilation  of  these  sheets.  Either  he  was  in  a  position  to 
make  authoritative  statements  regarding  the  matter  or  he  was  not.  If  we  accept 
the  latter  alternative,  why  were  the  columns  of  the  Journal  thrown  open  to  him, 
and  why  was  this  quasi-authority  given  to  his  inaccurate  and  misleading  statements, 
which,  I  regret  to  say,  I  cannot  characterize  as  I  desire,  and  at  the  same  time 
keep  within  the  bounds  of  parliamentary  language  ?  I  have  dealt  with  the  subject 
at  considerable  length,  as  it  is  such  an  uncalled-for  and  unju.stifiable  attack  on  my 
work.  It  is  also  proper  at  this  juncture  to  call  attention  to  the  fact  that,  as 
“  E.  H.  H.  ”  well  knows,  the  Geological  Survey  of  Canada  has,  during  the  past  sixty 
odd  years,  issued  at  least  three  hundred  maps,  not  one-twentieth  of  which  have 
differed  from  mine,  so  far  as  the  basis  of  the  compilation  and  material  included  are 
concerned.  From  beginning  to  end  of  the  article  there  is  not  a  word  about  the 
Geological  Survey  majM.  Why  was  the  Inter!  r  selecteil  for  attack  ? 

Respecting  the  good  taste  and  correctness  of  “E.  H.  H.’s”  action  in  utilizing 
iufommtion  acquired  while  on  an  official  mi  siou — even  assuming  that  every  word 
of  his  review  were  correct — I  leave  the  readers  of  the  Journal  to  judge  for  them¬ 
selves.  James  White,  Chief  Geographer. 
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Mr.  Wliito't)  (lefeiico  of  tUo  ma^js  of  Cauada  issued  by  the  Dcpartiiieut  of  tlio 
Interior  calls  fur  a  reply  from  me,  which  I  shall  endeavour  to  keep  within  as  short 
limits  as  possible. 

I  regret  that  the  most  careful  reading  of  his  letter  does  nut  shuw  me  in  what 
material  |>articulars  the  facts  stated  in  the  original  review  were  grossly  in¬ 
accurate  ”  or  “  misleading.”  The  gist  of  my  criticism  can  be  ])ut  in  a  few  words : 
Tlie  Dei>artment  of  the  Interior  issues  a  map  of  Cauada  entitled  the  Standard 
TuiK)graphical  map.  To  geographers  the  words  “topographical  map”  bear  a 
perfectly  definite  meaning  and  connote :  (1)  a  map  based  ujiou  accurate  surveys ; 
(2)  a  map  showing  all  the  natural  and  artificial  features  as  far  as  is  possible 
on  the  selected  scale.  The  map  in  question  complies  with  neither  of  theso 
tests.  It  is  not  based  upon  accurate  surveys  in  that,  according  to  Mr.  White’s 
own  description,  its  framework  consists  of  a  triangulation  along  one  edge,  traverses 
between  astronomically  determined  points,  and  railway  and  canal  surveys.  It  does 
not  show  all  the  features  of  the  ground,  in  that  it  contains  no  representation  of 
ground  forms  and  only  partial  representation  of  water  features.  It  is,  therefore, 
not  a  topographical  map  in  any  sense  in  which  the  words  are  generally  used. 

Whether  it  can  be  fairly  described  as  a  “  Standard  ”  map  is  at  least  open  to  doubt. 
The  term  “  standard  ”  has  no  specific  connotation  in  this  connection,  but  it  would 
cirtainly  seem  inapplicable  to  a  map  which,  at  all  events  as  regards  a  i>ortion  of  its 
area,  is  being  rapidly  superseded. 

No  one  on  this  side  of  the  Atlantic  is  concerned  to  deny  the  proirosition  that 
the  Canadians  are  the  best  judges  of  the  sort  of  maps  they  require.  What  does 
appear  to  us  questionable  is  whether  the  ultimate  interests  of  the  country  are  really 
served  by  the  issue,  on  the  part  of  a  Government  dei>artment,  of  a  map  under  a 
delusive  title,  and  whether  the  mapping  of  Canada  would  not  advance  somewhat 
more  rapidly  if  an  agreement  could  be  made  to  drop  overlapping  work  and  to 
concentrate  all  the  funds  available  in  the  hands  of  one  department.  The  facts 
quoted  by  Mr.  White  as  to  the  maps  produced  by  the  Geological  Survey  accentuate 
our  doubts  as  to  the  wisdom  of  the  present  policy. 

E.  H.  H. 


“  £.  H.  H.”  says  that  a  careful  reading  of  my  letter  does  not  show  that  his 
review  was  “  inaccurate  ”  or  “  misleading.”  I  will  take  one  paragraph  in  my  reply. 
(0)  “£.  H.  H.”  states  that  “  the  Standard  map  is  not  based  on  a  triangulation  or 
other  accurate  fixation  of  points.  .  .  .  The  Topographic  map  is  based  partly  upon 
a  jjrecise  triangulation  and  (tartly  upon  accurate  traverses.”  If  I  read  correctly 
“  E.  H.  H.’s  ”  review,  he  desires  to  convey  certain  ideas  which  may  be  summarized 
as  follows :  (1)  That  the  Standard  map  is  not  based  on  a  triangulation.  (2)  That 
the  Topographic  map  is  based  on  a  triangulation.  (3)  That  the  Standard  map  is 
nut  based  on  accurate  traverses ;  aud  (4)  that  the  portion  of  the  Topographic  map 
not  based  upon  a  precise  triangulation  is  based  on  accurate  traverses. 

Now  what  are  the  facts :  (1)  That  the  same  triangulation  was  used  for  both 
maps  in  the  area  covered  by  the  Topographic  sheets.  (2)  That  both  maps  depend 
upon  transit-and-chain  traverses  as  a  basis,  and  that  75  per  cent,  at  least  of  the 
roads  in  the  area  covered  by  the  Topographic  sheets  are  not  chained  at  all. 

If  “  E.  II.  H.”  is  still  convinced  that  his  statements  respecting  the  foregoing  are 
not  “  inaccurate  ”  and  are  not  “  misleading,”  he  is  welcome  to  his  opinion. 

In  his  reply,  “E.  II.  II."  criticizes  my  maps  on  the  ground  that  the  “framework 
consists  of  a  triangulation  along  one  edge,”  etc.,  and  says,  “It  is  therefore  not 
a  topographical  map,”  disingenuously  omitting  to  add  the  deiluctiuu  that  therefore 
No.  VI. — DfciCKitBER,  1909.]  3  a 
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the  Topographic  maps  that  he  has  been  lauding  arc  not  “topographical  niajis’’ 
either.  I  do  not  projtose  to  enter  into  a  discussion  respecting  the  name  “  Standard 
Topographical.”  I  have  adopted  it,  and  propose  to  adhere  to  it.  As  soon  as 
information  that  will  enable  me  to  represent  the  form  of  the  ground  is  available, 
I  will  add  it  and  publish  a  new  edition. 

With  his  dictum  respecting  the  concentration  in  one  department  of  all  the 
mapping,  I  am  in  thorough  agreement,  but,  if  concentrated,  1  projK)8e  that  it  be 
concentrated  in  my  branch,  and  I  do  not  propose  to  sit  quietly  while  his  errors  of 
statement  arc  made  the  basis  of  an  attack  on  me  and  on  my  work. 

JaUES  WillTE. 

Volcanic  Upheaval  off  the  Coast  of  Burma- 

6.8.  Katoria,  B.I.S.N.  Go.,  Ltd., 

Strand  Boad,  Calcutta,  Uctober  18,  1909. 

Os  September  30,  1909,  whilst  on  a  voyage  from  Rangoon  to  Kyank-pyn — a  small 
]>ort  on  the  Arrakan  coast  of  Burma,  I  observed  a  remarkable  volcanic  upheaval  in 
lat.  19°  2\\'  N.,  long.  93°  22'  E.,  an  account  of  which,  I  think,  may  prove  of  some 
interest  to  you. 

'I'he  circumstances  are  as  follows.  On  the  afternoon  of  the  day  in  question  1 
was  steaming  up  the  coast  at  about  Hi  knots  an  hour  on  a  N.  by  E.  course, 
weather  fine,  with  passing  clouds  and  a  light  south-westerly  wind,  when  at  5.30  p.m. 
suddenly  there  was  a  disturbance  in  the  water  right  ahead  and  about  5  miles 
distant.  The  disturbance  at  first  resembled  the  thick  black  smoke  of  a  steamer  on 
a  distant  horizon ;  this  was  quickly  followed  by  clouds  of  steam  somewhat  resembling 
a  near  view  of  a  waterspout  in  the  making,  and  about  20  seconds  later  a  great  u]>- 
heaval  of  water  and  huge  black  masses  of  mud,  which  were  so  clearly  defined  at  their 
edges  that  they  resembled  enormous  masses  of  rock  being  thrown  up  in  the  air,  ami 
at  first  I  believed  it  to  be  an  entire  rocky  island  being  thrown  up  out  of  the  bed  of 
the  ocean.  This  lasted  about  two  minutes,  when  it  subsided  rapidly  again.  The 
height  to  which  the  upheaval  reached  was  about  200  feet  above  sea-level,  and  the 
length  from  east  to  west  about  2000  feet.  These  measurements  are  very  nearly 
correct,  as  there  was  a  steamer  nearer  to  the  upheaval  than  1  was  myself,  and  as  1 
was  able  to  precisely  place  the  position  of  the  volcano  I  could  judge  the  dimensions 
with  considerable  accuracy.  At  5.55  p.m.  a  second  upheaval  took  place,  also  lasting 
about  two  minutes,  and  similar  to  the  first  one,  though  somewhat  smaller.  The 
depth  of  water  where  it  was  thrown  up  is  about  13  fathoms.  After  the  upheaval 
the  wind  dropped  to  a  calm  in  the  vicinity,  though  after  steaming  about  8  miles  out 
to  sea  the  light  south-w’est  wind  set  in  again.  The  clearly  defined  edges  of  the 
black  masses  of  mud  as  distinct  from  and  not  mixed  with  the  accomj)anying  water 
can,  I  believe,  be  accounted  for  by  the  fact  that  |ietrolcum  exists  in  more  or  less 
quantities  about  this  jiart  of  Burma  coast,  and  the  mud,  probably  being  oily,  would 
of  course  remain  separate  from  the  water.  I  may  add  that  1  think  ])etrolcuin  gases 
may  have  something  to  do  with  the  occasional  submarine  u])heavals  that  occur  in 
this  i^art  of  the  world.  Had  a  vessel  been  over  the  ]ilace  of  disturbance  nothing 
could  have  saved  her,  as  the  force  represented  to  throw  up  such  arvast  mass  through 
about  80  feet  of  water  and  200  feet  above  into  the  air  must  have  been  tremendous. 

I  tnut  that  this  account  may  prove  acceptable  to  your  valuable  Society. 

Artuub  K.  W.  Handcock,  Lieut,  r.n.r.. 

Commanding  British  India  Iklail  Steamer  Katoria. 


GEOGRAl'HICAL  LITERATURE  OF  THE  MONTH. 


601 


Human  Remains  in  Rhodesian  Ruins. 

I^ondon,  W.,  November  G. 

In  your  November  issue  is  a  letter  from  Mr.  R.  N.  Hall  protesting  against  .a 
note  appearing  under  my  name  in  Man,  vol.  9,  41.  If  the  writer  had  waited  until 
he  had  had  an  opportunity  to  read  my  note  instead  of  acting  on  the  strength  of  a 
four-line  notice  he  would  have  seen  whence  the  skull  described  came,  and  that  any 
(question  as  to  its  age  and  interest  depended  entirely  on  his  own  statements  in  ‘  The 
Ancient  Ruins  of  Rhodesia,’  which  were  subsequently  quoted  by  Prof.  Keane  and 
others.  In  that  work  Mr.  Hall  states  that  the  remains  were  found  under  the 
original  floor  of  the  Chum  ruins,  which,  according  to  him,  i>resented  no  signs  of 
rc-occupstion  by  Kaffirs  or  Portuguese,  either  at  the  time  of  the  Monomotai)a  or 
later.  He  further  points  out  that  he  finds  it  easy  to  say  whether  such  re-occupation 
hits  taken  place,  so  that  his  definite  statement  to  the  contrary  should  be  authoritative. 
As  Mr.  Hall  included  the  Chum  ruins  in  a  list  of  sites  whence  undoubted  remains 
of  “  ancients  ”  have  been  obtained,  he  evidently  believed  in  their  authenticity  up 
to  the  date  of  publication  of  the  second  edition  of  ‘  The  Ancient  Ruins  of  Rhodesia,’ 
and  gave  no  indication  that  he  was  unacquainted  with  the  site  whence  they  came, 
or  that  he  had  any  doubts  as  to  their  dating  from  the  first  Zimbabwe  period,  to 
which  he  assigns  the  ruins.  On  the  contrary,  seeing  that  the  long  bones  showol 
tliat  the  former  occupant  was  of  unusual  stature,  he  quotes  from  the  Prophet  Isaiah 
to  show  that  the  iSabeans  were  in  his  time  referred  to  as  “  men  of  stature,”  which 
|iresumably  indicates  that  he  connected  the  former  occupant  of  the  ruins  with  the 
Sabeans,  and  the  Biblical  Seba  with  the  Rhodesian  Sabi.  Neither  in  Mr.  Hall’s 
)>ook  nor  elsewhere  is  there  any  reference  to  beads  or  cotton  worked  with  gold 
thread  being  found  with  these  particular  remains,  which  he  states  were  buried  under 
the  ruins  and  preserved  by  the  cement  floor.  The  later  dating  for  which  he  now 
argues  is  derived  from  evidence  from  elsewhere,  not  apparently  accepte<l  by  him  at 
the  time  of  the  publication  of  ‘  The  Ancient  Ruins  of  Rhodesia.’  My  statement  as 
to  the  chronological  value  of  the  evidence  from  these  remains  was  as  follows : 
“  Taking  all  the  features  into  consideration,  it  may  be  concluded  that  these  remains 
are  those  of  negroes  of  a  umilar  tyi)e  to  those  now  found  in  Rhodesia.  J/  the  state- 
iiient  «s  to  </te  situation  in  which  the  hones  Were  found  be  accejited,  it  must  be  con¬ 
cluded  that  at  the  time  of  the  construction  of  the  buildings  the  negro  race  had 
already  occupied  Rhodesia.  While  it  dues  net  show  that  the  negroes  built  the 
]>resent  ruins,  it  is  at  least  im{iortant  to  note  that  the  remains  found  are  not  those 
of  more  northern  peoples.” 

It  will  thus  be  seen  that  Mr.  Hall  is  entirely  resjionsible  for  disseminating  the 
statement  of  the  authenticity  and  antiquity  of  these  remains;  if  he  has  since 
found  reason  to  doubt  his  information,  it  only  shows  the  disadvantage  of  publishing 
discoveries  before  verifying  the  details. 

Frank  C.  Shrubsall. 
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By  EDWARD  HEAWOOD,  M.A.,  Libraruin,  R.G.S.' 

The  following  ubbreviutions  of  nouns  and  the  adjectives  derived  from  them  arc 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  as  a  rule  written  in  full : — 
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A.  =  Academy,  Academic,  Akademio. 
Abb.  =  Abbandlungen. 

Ann.  =  Aunals,  Annales,  Aunalen. 

1).  =  Bulletin,  Bollettino,  Buletim. 

Col.  =  Colonies. 

Com.  =  Commerce. 

(!.R.  =  Comptes  Itendus. 

K.  =  Erdkunde. 

(i.  =  Geography,  (iTOgniphic,  Geografia. 
(iee.  =  Gesellsobuft. 

I.  =  Institute,  Institution. 

Iz.  =  Isvestiya. 

J.  =  Journal. 

Jb.  =  Jahrbuch. 

k.k.  =  kauerlich  und  kuniglich. 

SI.  =  Mitteilungen. 


'  Mag.  =  Magazine. 

Stem.  (M^m.)  =  Slemoirs,  Me'moires. 
Met.  (me't)  =  Meteorological, 
i  P.  =  Proceedings. 

^  R.  =  Royal. 

Rev.  (Riv.)  =  Review,  Revue,  Rivista. 
.  S.  =  Suciety,  Sooi^te,  Sclskab. 

!  Sc.  =  Science(s). 

'  Sitzb.  =  Sitzuugsbcrieht. 

;  T.  =  'i'ransactions. 

Ts.  =  Tijdschrift,  Tidskrift. 

V.  =  Verein. 

Verb.  =  Verbandlungen. 

W.  =  Wisseuschaft,  and  compounds. 

Z.  =  Zeitsebrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half  inch.  The  size  of  the  Journal  is  10  X  6^. 


A  selection  of  the  works  in  this  list  will  be  notioed  elsewhere  in  the  “  Journal.” 
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Alps.  Coolidge. 

Conway  and  Coolidge ’s  Climbers’  Guides.  The  Bernese  Oberland.  Vol.  1.  From 
the  Gemmi  to  the  Mdncbjecb.  I’art  1.  A  new  edition.  By  W.  B.  Coolidge. 
lx>ndon:  T.  Fisher  Unwin,  1909.  Size  5_x  J-i,  pp.  xxiv.  and  150.  Price  10*. 
PrcMnted  by  the  Author. 

France — South.  Calmette  and  Vidal, 

l.e  Roussillon.  Par  Joseph  Calmette  et  Pierre  Vidal.  (Les  Rt’gions  de  la  Franee, 
vi.)  Paris:  L.  Cerf,  1909.  Size  10  X  CJ,  pp.  06.  V retented  by  the  J’ublither. 

The  treatment  is  almost  entirely  historical,  and  only  incidentally  is  the  influence  of 
geographical  factors  alluded  to. 

Germany— Holstein.  Oldekop. 

Topographie  des  llerzogtums  Holstein.  Von  Henning  Oldekop.  2  vols.  Kiel: 
Lipsius  &  Tischer,  1908.  Size  9J  x  6,  pp.  (vol.  1)  [806] ;  (vol.  2)  [806].  Portrait. 
Price  20i».  Pretented  by  the  Publiihert. 

Germany  Schleswig.  Oldekop. 

Topograjihie  des  Herzogtums  Schleswig.  Von  Henning  Gldekop.  Kiel:  Lipsius 
&  Tischer,  1906.  Size  91  x  6,  pp.  [1098].  Portrait.  Price  10m.  Pretented  by 
the  Publiihert. 

Mediterranean.  Baedeker. 

Das  Mittelmeer.  Hafenplatzc  und  Seewege,  nebst  Madeira,  den  Kauarischen 
Inseln,  der  Kuste  Marokkos,  Algerien  und  Tunisien.  llandbuch  fiir  ReLsende 
von  Karl  Baedeker.  Leipzig :  K.  Baedeker,  1909.  Size  6^  x  1,  pp.  zxxii.  and 
6116.  Maps  and  Platu.  Price  9m.  Pretented  by  the  Editor. 

Mediterranean  Coast-forms.  JftV.  G.  Hah'ana  16  (1909):  136  147.  Marinelli. 

Sull’  azionc  morfologica  delle  correnti  litorali  ncl  Meditermneo.  Hi  O.  5Iarinclli. 
Mediterranean— Currents,  fi/r.  (/.  Jhilhina  16  (1909):  169-173.  Marini  and  others. 
Sulle  correnti  della  costa  orientale  della  Sicilia.  Hi  L.  Marini,  O.  Marinelli  e 
G.  Platania. 

North  Sea— Coast.  Deuttclre  llundichau  O.  21  411-414.  SchiUer-Tietz. 

Hie  Entstehung  der  Watt  polder  an  dcr  Nordseekiiste.  Von  Schiller-Tietz. 

Northern  Europe — Archeology.  Thiimmel. 

Her  germanische  Tcm{>el.  Inaugural-Dissertation  .  .  .  Von  Albert  Tliummel. 
Halle  a.  S. :  E.  Karras,  1909.  Size  8^  x  6^,  pp.  124.  Sketch-map  and  Plant. 
Preiented  by  the  Author. 

The  larger  part  of  the  study  is  concerned  with  remains  in  Iceland. 

Norway —Fjords.  Vallaux. 

Contribution  h  I’elude  dt^s  Fjords  et  des  Chenaux  late'raux  de  NorvJ'ge.  I’ar 
Camille  Vallaux.  (F-xtrait  des  Annales  do  Geographic,  tome  xvii ,  No.  99,  15  mai, 
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ruris,  Size  10  X  OA,  pp.  20.'>-220.  Shetch-vutpii.  VnovuM  f>y  the 

Author.  [Sc<‘  NovcnibiT  nuinbor.  p.  TifiS.] 

Norway  Language.  Thimm. 

Norwegian  ai'If-tiiught,  with  phonetic  prunuiieiatioii.  Ity  C.  A.  rhinini.  Fourth 
edition;  revised  by  1’.  Th.  Hanasi'n.  I.ondoTi:  F.  Marlborough  &  Co.,  11K)9. 
Size  7J  X  pp.  128.  lllu>‘ti(itioii.  Price  2n.  Cxi.  Pre$eitteil  by  Ihi  Publi$her$. 

Russia — Finland.  Feiinia ;  li.S.Q.  Finlanile  2T (tMl  09):  No.  .t,  pp.  90.  Alfthan. 
Contribution  b  I’tHudo  du  Kyinraene.  Pur  Max  .\lf?liun.  A/ups,  Section,  nnd 
IHogramn.  [In  Swoilish  ;  r^Bumf  in  Frcncli  ] 

The  Kymraene  drains  the  central  part  of  the  lake  plateau  of  Finland. 

Russia— Finland  Oeology.  lemska. 

Fennia  ;  B.S.G.  Finlande  25  (1907)  :  No.  2,  pp.  118. 

Ueber  dio  Ol)erfUichenbildungen  Aliltel-Ostbottniens  nnd  ihre  Entstehung.  Von 
I.  Leiviskii.  Map$  and  Illustrations. 

Russia  -  Finland  Gravity.  Bonsdorff. 

Fennia:  ll.S.G.  Finlawle  27  (1907  09);  No.  2,  pp.  :!0. 

Determination  relative  do  la  posantcur  k  Helsingfors.  Par  lo  Dr.  Ilinari  Bonsdoril'. 
Russia  -  Finland  —  Fhy togeography .  Leiviskii. 

Fennia;  il.S.G.  fVrt/(iM</»;  27  (1907-09)  :  No.  1,  pp.  210. 

Ueber  die  Vegetation  an  der  Kiish'  lies  Ijoltnischcn  Alcerbiisens  zwisehen  Tomio 
und  Kokkola.'  Von  I.  Leivisk'a.  Maps  and  lllustraliuns. 

Russia — Finland  —Relief.  Rosberg. 

Fennia  ;  B.S.G.  Finlanile  24  (1907-08):  No.  4,  pp.  38. 

Studien  uber  Talbildungen  im  finnischen  I.applaiid  und  dessen  Uingcbiingen. 

I.  Das  Tal  des  Tulomjok.  Von  .1.  E.  Rosl)crg.  .Maps  and  Illustrations. 

Russia— Livonia— Runo.  I'nwr  29  (1909):  197-217.  Hemmendorff. 

Huno.  Af  Ernst  llommendorfif.  Illustrations. 

Russia — Fodolia.  Ahrfijf  B.S.  Ifongroise  G.  36  (1908):  97-102.  Lozinski. 

Dio  Ueb»'rtiefnng  der  Taler  im  (lebiete  des  palmozoisoheii  Horstes  von  Podolien. 
Von  Walory  Ritter  von  Lozinski.  Seetion  nnd  Illustrations.  {Fdhlrajzi  KStle- 
mdnyek  36  (1908) :  196  201.) 

Russia-  Seismology.  B'itrdge  Gcophysik  10  1-124.  Doss. 

Dio  historisch  beglaubigten  Einsturzbeben  und  seismisch-akustisehen  Phiinoraene 
dor  russisehen  Ostseeprovinzen.  Von  Prof.  Dr.  Bruno  Doss.  Maps. 

Scandinavia— Climatology.  De  Oeer  and  Semander. 

On  the  evidences  of  late  Quaternary  <-hangoe  of  climate  in  Scandinavia.  By 
Gcranl  de  Geer  and  Rutger  Semander.  (Reprinted  from  Geoldjisha  FSreningens 
i  Stockholm  FOrhamllingar,  I>eceinber,  1908.)  Stockholm,  1909.  Size  8i  x  51, 
pp.  4.')7-473.  Diagram. 

Servia.  Rtr.  Franfa/V  34  (1909);  147-157.  Demanche. 

1,08  Aspirations  Serbes.  Par  Georges  Demanche.  Sketch-map. 

Servia.  Kanitz. 

Felix  Kanitz.  Das  Konigreich  Serbieu  und  das  Serbenvolk  von  der  Romerzeit 
bis  zur  Gegenwart.  If.  Band:  Land  und  Bevi'dkerung.  Leipzig:  11.  Meyer, 
1909.  Size  11  X  74,  pp.  x.  anil  596.  Sketrh-majts  nnd  Illustrations.  Price  21s. 


The  flrst  volume  appeared  in  1904  {Journal,  vol.  24.  p.  234.) 

Spain —Aragon.  Speinnea  7  (1909):  No.  55,  pp.  24.  Briet. 

IxM  Qrottes  do  Bostaras  (Haut-.Vragon,  Espagne).  Par  l.ucien  Briet.  Plans  and 
Illustrations. 

United  Kingdom.  Webb. 

A  systematic  geography  of  the  British  Isles.  By  George  William  Webh.  London ; 
Methuen  &  Co.,  1909.  Size  74  x  5,  pp.  viii.  and  94.  Shtch-maps  und  Diagrams. 
Priee  Is.  Presented  by  the  PMishers. 

United  Kingdom —Kountaineering.  Abraham, 


British  mountain  climbs.  By  George  D.  Abraham.  London;  Mills  &  Boon,  [1909]. 
Size  7  X  44,  pp.  xvi.  and  448.  Illustrations.  Price  ~s.  Cal.  net.  Prep  uted  by  the 
Publishers. 
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United  Kingdom — Weitmoreland.  Marr, 

Cambridge  County  Ceograpbiee,  oditud  by  Dr.  P.  H.  H.  Gnillemard.  Wcstmon- 
land.  liy  Dr.  J.  E.  Marr.  Cambridge:  University  Press,  1909.  Size  7i  X  it, 
pp.  X.  and  l.'>2.  Map*,  niuttration*,  and  Diagram*.  Priee  1*.  M.  Presented 
by  the  Publidiers. 

ASIA. 

Asia.  Heaton, 

A  scientific  geography.  Book  VI.  Asia.  By  Ellis  W.  Heaton.  liOndon:  Ualph, 
Holland  &  Co.,  1909.  Size  7J  x  5,  pp.  148.  Shetrh-map*  and  Diagram*.  Price 
Is.  Gd.  net.  Presented  by  the  PMishers. 

Chinese  Empire— Tibet.  Kawagnehi. 

Three  years  in  Tibet.  By  the  Shramana  Ekai  Kawaguchi.  I»ndon,  etc. :  Theo- 
sophical  Publishing  Society,  1909.  Size  9}  X  0,  pp.  xvi.  and  720.  Map  and  Illus¬ 
tration*.  Priee  16s.  net.  Presenteil  by  the.  Publishers. 

The  journey  to  Lhasa  of  this  Japanese  pilgrim  attracted  coiisideriible  attention  a  few 
years  ago. 

French  Indo-China.  La  G.,  Ports  19  (1909) :  177-190.  Bernard. 

L’exploration  de  I’lndo-Chino  ct  la  dtdimitatinn  do  la  frontiiire  franco-siamoist>.  Par 
F.  Bernard. 

Japan.  Porlnigltt/p  ifee.  86  (1909) :  93-107.  Stopes. 

An  Expedition  to  the  Southern  Coal-mines.  By  Mrs.  M.  C.  Stopes.  ' 

The  author  travelled  on  behalf  of  the  Royal  Society  fur  ])alsBobotunical  rt'search, 
and  penetrated  into  some  districts  where  no  European  had  been  before. 

Malay  Archipelago — Celebes.  Ts.  K.  Ned.  Aardr.  Oenoots.  26  (1909) :  ;>49  380.  Krnijt. 

llet  landschaap  Bada  in  Midden-Celeltes.  Door  Alb.  C.  Kruijt.  Sketch-map. 

Malay  Archipelago — Java.  T».  K.  Nett.  Aardr.  Genoots.  26  (1909):  447-451.  Jacobson. 
Beklimming  van  drie  van  Java’s  vulkanen.  (De  Lindoro,  de  Mernpi  en  de  Tang- 
koebau  Prahoe.)  Door  Edw.  Jacobson.  Illustrations. 

Malay  Archipelago — Molncoas.  Jongh. 

T*.  K.  Ned.  Aardr.  Genoots.  26  (1909):  .381-.397. 

Morotai.  Door  Q.  J.  J.  de  Jongh.  Map. 

Malay  Archipelago— Nias.  Bappard. 

Bijdr.  Tatd-,  Land-,  en  Volkenk.  Ned.-Iinlie  62  (1909):  477-618. 
llet  oilnnd  Nias  en  zijne  bewoners.  Door  Th.  C.  Bappard.  .Map  anti  Ilhtsl ra¬ 
tions. 

Malay  Archipelago  -Sumatra.  Deutsclte  Rundtehan  G.  31  (1909):  403-407.  Vols. 

ReiseergebnLsee  in  Nord-Snmutra.  Von  Prof.  Dr.  M’ilhclm  Volz.  Map. 

Malay  Archipelago -Sumatra.  G/obus  95  (P.K)9) :  1-7,24  -29.  Volz. 

Die  Bevdlkerung  Sumatras.  Von  Prof.  Dr.  M'ilhelm  Volz.  Illustrations. 

Malay  Peninsula  Ethnology.  Cerruti. 

My  friends  the  savages :  notes  and  observations  of  a  Perak  settler.  By  Captain 
Q.  B.  Cerruti,  t'omo  :  Tipographia  Co-operativa,  1908.  Size  7J  X  5,  pp.  284. 
Illustration*.  Presented  by  the  Author, 

Translated  from  tlie  Italian. 

Malay  States.  - 

Siam.  No.  1  (1909) :  Despatch Jrom  His  Majesty's  Minister  in  Siam,  forwarding  a 
Treaty  between  Great  Britain  and  Siam,  signed  at  Bangkok,  March  10,  1909, 
togetlier  with  an  explanatory  memorandum.  London:  Wyman  &  Sons,  1909. 
Size  13  X  81,  pp.  8.  Map.  Price  7J</. 

See  note  in  the  August  number  (p.  211). 

Persia.  Bradley-Birt. 

Thnmgh  Persia  from  the  Gulf  to  the  Caspian.  By  F.  B.  Bradley-Birt.  Ix>ndon  : 
Smith,  Elder  &  Co.,  1909.  Size  9  x  5},  pp  x.,  and  332.  Map  and  Illustrations. 
Price  12«.  6</.  net.  Preeentetl  by  the  Publishers. 

Philippines— Historical.  Blair  and  Robertson. 

The  Philippine  Islands,  1493-1898.  Explorations  by  early  navigators,  descriptions 
of  the  islands  and  their  peoples,  their  history  and  records  of  the  Catholic  missions. 
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as  related  in  ronteinporancoua  books  and  manuscripts,  showing  the  political, 
economic,  commercial,  and  religious  conditions  of  those  islands  from  their  earliest 
relations  with  Kuropcan  nations  to  the  close  of  the  nineteenth  century.  Translated 
from  the  originals.  Editc<l  and  annotated  by  Kmma  Helen  lUair  and  James  Ales* 
under  Robertson,  with  historical  intro<luction  and  additional  notes  by  Edward 
(inylortl  Bourne.  Vols.  46-55,  17‘21-lSt)8,  Bibliography  and  Index.  Cleveland, 
Ohio :  The  Arthur  II.  Clark  C<>.,  1!)07-19<»‘.*.  Size  !'J  x  <>J.  Faegimile  Map*, 
Plati*,  tind  lUu$tralion».  I'riee  l(J».  8<f.  net  p*T  wf. 

This  important  series  is  now  complete. 

APRICA. 


Belgian  Congo  —  Phytogeography.  Durand . 

Minist^ro  des  Colonies.  Sylloge  florso  congidnnm  (Phanerognmno).  Par  Theo- 
philo  Durand  et  lltn^no  Durand.  Brussels:  \.  do  Book,  I'.HK).  Size  10)  x  7, 
pp.  710.  I'renifUt'd  by  the  MinUter  of  Cohniee,  lirnmU. 

Presents  a  conspectus  of  all  known  spe^'ios  of  phanerogams  fn>m  the  Congo  down  to 
the  end  of  1908.  The  number,  which  in  1900  only  reached  192S,  has  since  mouuicd  to 
3546. 

Cape  Colony— Historical.  Deherain. 

Henri  Deherain.  Etudes  sur  P.Vfriquo  (second  se'rie).  1,6  Cap  dc  Bonne- 
Esperam-o  au  XVHI*  siiclc.  Paris:  Ilachette  &  t'ie.,  1909.  Size  7J  X  5,  pp.  vi. 
and  256.  Sketch-maj>».  Priee  3.50  /r.  Pre*ented  by  the  PMi»her$. 

Egypt.  Weigall. 

Tnivels  in  the  Upper  Egyptian  deserts.  By  Arthur  E.  P.  Weigall.  Edinburgh 
nnd  liondon:  Blackwood  &  Sons,  1909.  Size  9  x  51,  pp.  xiv.  and  194.  Ulueira- 
lionM.  Price  7s.  6,/.  net.  Pre*eided  by  Ow  Publitherin. 

Egypt  Hining.  Cairo  Se.  J.  3  (190!*):  110-119.  Thomas. 

Notes  on  the  Mining  Industry  of  Egypt.  From  ancient  times  to  1900.  By  E.  S. 
Thomna. 

Egypt— Census.  - 

Ministry  of  Finance.  Egypt.  The  Census  of  Egypt,  taken  in  1!*07  under  tlu* 
direction  of  C.  ('.  Ixiwis.  Cairo,  1909.  Size  13.1  x  8),  pp.  xviii.  and  4S8.  Skelch- 
mnpg.  Presented  by  the  hireetor-Cfneml. 

Egypt- Population.  CritVo  Sc.  J.  3  (1909):  51 -63.  Smith. 

The  People  of  Etrypt.  The  Presidential  .Vddress  of  the  Cairo  Scientific  Society.  By 
(4.  Elliot  Smith. 

Egypt  -  Survey.  Lyons. 

.Ministry  of  Finance,  Egypt.  Survey  Department.  .V  comparison  of  the  Cadastral 
Survey  of  Egypt,  with  those  of  some  EuroiHjan  Countries.  By  Captain  H.  ti. 
Lyons.  Cairo,  1!MI9.  Size  10)  x  7),  pp.  24.  Plan*. 

Egyptian  Sudan.  - 

Swlan.  Report  for  the  year  1908  on  the  Trade  of  Port  Sudan.  (Diplomatic  and 
Consular  Reports,  .Annual  Series,  No.  4193,  1909.)  Size  9)  x  6,  pp.  8. 

The  completion  of  the  quays  in  1909  is  thought  likely  to  bo  followed  by  a  largo 
increase  in  the  shipping. 

Egyptian  Sudan— Wells.  LVoI.  May.  V.  6(1909):  265-271,  311-318.  Grabham. 

Wells  of  the  North-Eastern  Sudan.  By  O.  W.  Gnibham.  Sketrh-map$ 

Eritrea -Climate.  /fiV.  G. /lal/una  16  (1909):  185  208.  Danielli  and  Marinelli. 

I.e  regione  cliroatichc  della  Colonia  Eritrea.  Di  G.  Dninelli  e  O.  Marinelli.  Sketch- 
map. 

French  Congo.  /LAG.  .4/</,r  13  (l!Ki8) :  222  235.  Fonperon. 

Deuxitmc  Mis.-<iun  do  P.  PoiqKron  dans  la  Sangha.  (Aoftt — Septembro  1907.)  Pur 
Paul  Poui>eron. 

French  West  Africa.  It.S.  Languedoc.  G.  32  (1909) :  25-68.  Viala- 

Eiploration  en  Hantc-Ouince  (Afriquo  Oceidentale).  Par  L.  Fernand  Viala. 

French  West  Africa — Railways.  li.S.G.  Com.  Parit  31  (1909):  47-63.  Salesses. 

i.es  chemins  de  for  de  I’.Vfrique  Oceidentale  Fran^aisc.  Par  Salesses.  Sketch  map. 
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Oerman  East  Africa.  Z.  Koltmialpolitik  11  (19<)9) :  19<>-206.  Keysselits  and  Mayer. 
Allgemeiner  Hericht  fiber  die  F.xpedition  dcr  Hambargisohcn  WisaenBcbuftlichcn 
Stiftunjr  nach  Deutech-Ogtiifrika  Von  Or.  Gustav  Keysselitz  und  Dr. 

Martin  Mayer. 

The  expedition  was  sent  out  to  study  diseam  -paraeites. 

German  East  Africa— Besom cea  Stnhlmann. 

Beitrage  xnr  Kulturgeschioiite  von  Ostafrika.  Allgemeine  Betraelitungen  and 
Studien  fiber  die  Einffihrung  und  wirtsehaftliches  Itedeutung  der  Nutzpflanxeu 
un<l  Haustiere  mit  besondere  Berficksichtigong  von  Deutsch-Ostafrika.  Von 
Dr.  Franz  iStuhlmann.  (Deutscli-Ost-Afrika.  .  .  .  Band  x.)  Berlin:  D.  Reiiucr, 
l‘J09.  Size  11  X  71,  pp.  xxiv.  and  908.  Skelrh-map*  anti  Illutlrationf.  Price  O.'im. 
Portuguese  East  Africa.  La  0.,  B.8.G.  Pari*  19  (1909):  191-206.  Vasse 

Troie  anndes  en  mission  dans  le  Mozambique.  Par  Guillaume  Vasse. 

South  Africa — Historieal.  Colvin . 

South  Africa.  By  Ian  I).  Colvin.  (“  Romance  of  Empire  ”  Series.)  London : 

T.  G.  k  E.  G.  Jack,  1909.  Size  8}  X  6,  pp.  xiv.  and  328.  Sketrh-map  anil  Ilhutru- 
tioni.  Price  Cs.  net.  Preoented  by  the  Publulter*. 

South  Africa  -Magnetism.  Beattie 

Report  of  a  magnetic  survey  of  South  Africa.  By  J.  C.  Beattie,  n.sc.  London 
(for  the  Royal  Society):  The  Cambridge  University  Press.  1909.  Size  12  x  91, 
pp.  X.  and  236.  Map*.  Price  20*.  net.  Presented  by  the  Royal  Society  awl  the 
tlonrnment*  of  the  South  African  Cdonie*. 

HORTH  AMERICA. 

Mexico— Historical.  Diaz  del  Castillo  and  others. 

'I'he  true  history  of  the  conquest  of  New  Spain.  By  Bernal  Diaz  del  Castillo,  one 
of  its  conquerors.  Edited  and  published  in  Mexico  by  Genaro  Garcfa.  Translated 
into  English,  with  Introduction  and  Notes,  by  Alfred  Percival  Mitudslay  [vol.  1]. 
(Works  issued  by  the  Hakluyt  Society,  Second  Series,  No.  23.)  London,  1908. 
Size  9  X  5},  pp.  Ixvi.  and  396.  Map*,  Plan*,  and  Illustration*.  Pre*ented  by  the 
Hakluyt  Society. 

In  this  fine  edition  (to  be  completed  in  four  or  five  vols.),  the  English  reader  will  be 
presented  for  the  first  time  with  a  trustworthy  version  of  this  famous  history.  A  correct 
version  of  the  Spanish  text  has  tmly  lately  bwn  publishe«l  in  Mexico. 

North  America.  Wright. 

The  grizzly  bear.  The  narrative  of  a  hunter-naturalist ;  historical,  scientific,  and 
adventurous.  By  William  II.  Wright.  London :  T.  Werner  Laurie,  1909.  Size 
8J  X  5J,  pp.  X.  and  274.  Illuttration*.  Price  1*.  (k/.  net.  Presented  by  the  Pub- 
li*her. 

United  States— Adirondaoks.  Atnerienn  J.  Sc.  27  (1909):  289-298.  Miller. 

Ice-movement  and  Erosion  along  the  South-Western  Adirondacks.  By  William  J. 
Miller.  Sketrh-mnp  and  Section. 

United  States— Arizona.  J.  Geology  17  (1909)  :  136-163.  Telman. 

Emeion  and  Deposition  in  the  Southern  Arizona  Bolson  Region.  By  G.  F.  Tolman. 
Diagram*. 

United  States — California.  DeuUche  Rund*ehttu  G.  31  (1909) :  193-205.  Crola. 

Der  Salton-See  and  das  Mfindungsgobiet  des  Goloradoetromcs.  Von  Otto  Grola. 
Map  and  Illustration*. 

United  States  California.  Mendenhall. 

V  S.  lied.  Sure.,  B'ater  Supply  Paper  226  (11M)9) :  pp.  .'kJ. 

Ground  waters  of  the  Indio  Region,  California,  with  a  sketch  of  the  Colorado 
Desert.  By  Walter  C.  Mendenhall.  Sketch-map*,  Sections,  and  IIlu*tration*. 

United  States  -California.  - 

(.'alifumia  Resources  and  Possibilities.  Nineteenth  Annual  Report  of  the  California 
State  Board  of  Trade  for  the  year  1908.  Submitted  March  10,  1909.  San  Fran¬ 
cisco,  1909.  Size  10  x  7,  pp.  74.  Map  and  Illu*lration*. 

United  States  Colorado.  Spurr  and  others. 

n.S.  Geol.  Sure.,  Prof.  Paper  63  (1908):  pp.  422. 

Economic  Geology  of  the  Georgetown  Quadrangle  (together  with  the  Empire 
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DiHtrict),  Colomilo.  15y  Josiah  K.  Spurr  and  0<‘orge  11.  OamiV,  with  General 
(t0olu(;y  by  Sydney  11.  Ball.  Mujm.  /Vnnn,  Sfetiimn,  und 

United  States — Colorado  and  Utah.  U.S.  Ginl.  Sure.  It.  371  (IDO'.i) :  pp.  .^2.  Richardson. 
Reconnaissance  of  the  Bonk  ('liffs  Coaltield  between  Grand  River,  Colorado,  and 
Sunnyside,  Utah.  By  G.  B.  Richardson.  Slxtch-mipn,  Sectionn,  and  IlluUratioM. 
United  States— Communications.  Popular  Se.  Monthly  7 141-152.  Fleming. 
Jefferson  Davis’s  camel  experiment.  By  Prof.  Walter  L.  Fleming;. 

On  an  attempt  to  intnaluce  camel  transport  across  the  arid  region  of  the  United 
States. 

United  States— District  of  Colombia.  National  G.  Matj.  20  (lt)09) :  356-350.  Shnster. 
The  Original  Boundary  Stones  of  the  District  of  Colombia.  By  Ernest  .\.  Shuster. 
Sketek-map. 

United  States— Georgia.  Popular  Se.  Monthly  74  (IttOO) :  596-614.  Harper. 

Okefinokee  Swamp.  By  Roland  M.  llarjHjr.  Sketch-map,  Portrait,  and 
llluftratione. 

United  States— Glacial  Forms.  U.S.  Geol.  Sure.,  Prof.  Paprr%\  (ltK)9):  pp-  96.  Atwood. 
Glaciation  of  the  Uinta  and  Wasatch  Mountains.  By  Wallace  W.  Atwood. 
Sketeh-mape,  Diagrams,  Serlione,  and  llluetratione. 

United  States  Levelling.  Hay  ford  and  Pike. 

Department  of  Commerce  and  Labour.  Coast  and  (icotletio  Survey.  Precise 
I.«velling  in  the  United  States,  1903-1907,  with  a  Readjustment  of  the  Level  Net 
and  Resulting  Elevations.  By  John  F.  Ilayford  and  L.  Pike.  Washington,  1909. 
Size  11^  X  9,  pp.  280.  Sketch-map. 

United  States  Mississippi.  Merrick. 

Did  times  on  the  upper  Mississippi ;  the  recollections  of  a  steaml)oat  pilot  from  1854 
to  1863.  By  George  Byron  Merrick.  Cleveland,  Ohio.  The  A.  H.  Clark  Co.,  19<i9. 
Size  9}  X  61,  pp.  ;t24.  Map  and  Illuetratione.  Price  $3. 

CEHTRAL  AND  SOUTH  AMERICA. 

Dntch  Guiana-  Gold.  Middelberg. 

Geologische  en  technische  aantcekeningen  over  de  gnudindnstric  in  Suriname. 
Door  E.  Middelberg.  Uitgegeven  op  last  van  den  Qouvemeur  van  Suriname. 
.Amsterdam :  J.  H.  de  Bnssy.  1908.  Size  12 j  x  9.1,  pp.  132.  Map  and  llluftratione. 
Preeented. 

Peru.  Moss. 

A  trip  into  the  interior  of  Peru.  By  A.  Miles  Moss.  Lima :  [Published  by  J. 
Newton],  1909.  Size  8  x  111,  pp.  41.  Map  and  llluelratiou.  Priee  5s.  net. 
Preeenteil  by  the  Author. 

South  America.  Keane  and  Markham. 

Stanford’s  Compendium  of  Geography  and  Travel  (New  Issue).  Central  and 
South  America.  Vol.  1.  By  Dr.  .A.  H.  Keane,  edited  by  Sir  Clements  R.  Mark¬ 
ham.  London:  E.  Stanford,  1909.  Size  8  x  5,  pp.  xzvi.  and  612.  Mape  and 
llluftration*.  Priee  15s.  Presenter!  by  the  Publieher. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

New  Zealand.  Douglas, 

'fhe  Dominion  of  New  Zealand.  By  Sir  Arthur  P.  Douglas.  (‘‘  The  All-Red 
Series.”)  liondon :  Sir  I.  I’itmaii  &  Sons,  1909.  Size  8j  x  5  j,  pp.  xx.  and  444. 
Map  and  Illuetrationf.  Price  7*.  6d.  rut.  PreeetUed  by  the  Publithere. 

POLAR  REGIONS. 

Arctic  -Meteorology.  Gerlaohe. 

(Due  d’Orl«?ane.  Campirgne  arctiqne  de  1907.)  Tableaux  metwrologiques, 
extraits  du  journal  do  bord  par  le  Goiumdt.  de  Gerlache.  [Brussels,  1!>09.]  Size 
12§  X  9},  pp.  40. 

Extracted  from  the  work  reviewed  in  voL  33.  p.  708. 

Arctic — North  Polo.  - 

Peary  centre  Conk:  h  qni  le  Pole  Nord?  Paris:  Nilsson,  [1909].  Size  S.J  x  51, 
pp.  12,8.  Price  1  fr.  25. 
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Greenland— Eskimo.  Amdrnp. 

The  former  Eskimo  settlements  on  tlio  East  coast  of  fJreetiluntl  between  Sooresby 
and  the  An^magsalik  District.  By  G.  Amdrup.  (Reprinted  from  M>’^l(Ulelser 
otn  UrBnlaml,  vol.  28.)  Copenhagon,  IDO'.i.  Size  ‘J  X  C,  pp.  287-328.  Plntt*  ami 
Jlhutrationn.  rrenentfd  hy  the  Author, 

Noticed  in  the  October  number,  p.  459. 

Greenland  Sea.  Seotlinh  G.  Mmj.  25  (litOO) :  281-291.  Mossman. 

The  Greenland  Sea.  its  Summer  flimato  and  Ice  Distribution.  By  R.  0.  Moss- 
man.  Sketch-map,  Diagram,  and  lUwtrationt. 

Noticed  in  the  Monthly  Record.  September,  p.  346. 

Spitsbergen.  Deuttehe  Riimlechau  O.  31  (11*09):  218-220.  Andersson. 

Die  rechtlichcn  Verhaltnisse  aus  Spitzl)ergen.  Von  Prof.  J.  G.  Andersson. 

Tlio  recent  progress  of  mining,  etc.,  in  Spitsbergen  has  brought  to  tlio  front  tho 
question  of  international  rights  in  the  group. 

Spitsbergen.  Questions  Dip/onwit/^ses  27  (1909) :  81.5-819.  Bernardini. 

La  question  du  Spilzberg.  Is's  intcrcts  de  la  science  devant  la  conference  Inter¬ 
nationale.  Par  U  Bernardini. 

Refers  to  the  conference  proposed  by  tho  Norwegian  Government  to  consider  the 
)K>lilieal  status  of  Spitsbergen,  but  twice  given  up. 

FHTSICAL  AND  BIOLOGICAL  GEOGRAPHY. 

Climatology.  Arctowski. 

L’cnchainement  dcs  variations  climatiques.  Par  Henryk  Arctowski.  Brussels: 
Socie'te  Beige  d' Astronomic,  1901*.  Size  91  xCJ,  pp.  136.  Sktlch-map$  and 
Diagram*.  Vre*eided  by  the  Author. 

Geomorpbology.  Salisbury. 

Physiography  for  schools.  By  Rollin  D.  Salisbury.  London:  .1.  Murray,  l!M»l*, 
Size  8  X  51,  pp.  vi.  and  5:{2.  Map*,  Ulu»truti(mt,  and  Diagram*.  Vri»-  6s.  net. 
l‘rt*ented  by  the  Vnblither. 

Oceanography— Arctic  Ocean.  Orleans. 

Due  d’Orle'ans.  Crosibre  oceanographique  accomplie  k  bord  dc  la  Belgiea  dans  la 
Mer  du  Griinland,  1905.  [Resultats  scientifiques.]  Brussels:  Impr.  G.  Biilens, 
11*07.  Size  14  x  I<*.J,  pp.  .568  and  vi.  Map*  ami  lllutt ration*.  Price  1**0  fr. 
Preteided  by  the  Duh  of  Orlean*. 

Oceanography— North  Atlantic.  Helland-Hansen  and  Nansen. 

Tho  Norwe^gian  Sea:  its  physical  oceanography.  Based  upon  tho  Norwegian 
researches,  P.K)0-1904.  By  Bjorn  Helland-Hansen  and  Fridtjof  Nansen.  (Report 
on  Norwegian  Fishery  and  Marine  Investigatioifs.  vol.  2,  1909,  No.  9.)  t/hris- 
tiania,  11*09.  Size  1**1  X  7i,  pp.  sx.,  390,  and  sii.  Chart*  and  Section*.  Pre- 
*ent€d  by  Dr.  Namo  n. 

Oceanography- North  Sea.  - 

North  Sea  Fisheries  Investigation  * 'oiuniittce.  'I'hird  Rciort  (Northern  Area)  on 
Fishery  and  Hyilrographical  Investigations  in  the  North  Sea  and  Adjacent  Waters, 
19fl4-**6.  Statistical  Papers.  London:  IVymun  &  Sons,  1908.  Size  13x81, 
pp.  vi.  and  29*!.  Chart*  and  Diagram*.  Price  6s.  Hd. 

Deals  entirely  with  .Aberdeen  trawling  operations. 

Oceanography  —  Plankton.  N  athansohn . 

B.I.  Octdnogr.  Monaco,  No.  11*)(19*)9):  pp.  9*). 

Sur  Ics  relations  qui  existent  entro  les  changements  du  plankton  vegetal  et  Ics 
phdnomencs  hydrographiques.  d’apres  les  rccherches  faites  k  bor<l  de  Y Eider,  au 
large  de  Monaco,  cn  11***7-I908.  Par  Alexander  Nathansohn. 

Oceanography— Sea-level.  Scot/ wA  O.  .Voji.  28  (1909):  311-324.  Gregory. 

Tho  Level  of  the  Sea.  By  Prof.  J.  W.  Gregory. 

Oceanography -South  Pacific.  Ann.  Hydrographic  27  51-57.  Nippe. 

Wind-  und  Slroinverhiiltnisse  auf  dcr  Fahrt  S.M.S.  Planet  von  Sydney  fiber 
Brisltane  nach  Simp.sonhafen  und  im  St.  Gcorgs-Kanal  (Bisraarck-Archipcl)  im 
.luni  und  September  1908.  Nach  dem  Bericht  des  Koramandant  Nippe. 
l.otnngen  S.M.S.  Planet  im  Siidwestlichen  Stillen  Gzean.  Chart*. 
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Oceanography— Voyage  of  the  “  Planet.”  Brennecke. 

Fcirflchungereiso  8.M.S.  I’hmtt  1006  07;  heruusgegel)en  van  Reirhe-Murinu-Amt. 
III.  Band  (Kapitcl  I.-V.):  Ozeanographic,  von  I>r.  Brcnnccko.  Berlin,  1909. 
Size  12  X  9,  pp.  z.  and  1-131.  Map*,  Diagrnnu,  ami  llluftrutionn.  Vrerenteil  hij 
tlie  Author. 


AHTHBOPOOEOOBAPHY  AND  HISTORICAL  GEOORAPHT. 

Anthropogeography— Shipi.  Chatterton. 

Sailing  ehipe .  the  story  of  their  development  from  the  etirlicet  times  to  the  present 
day.  By  E.  Keblu  Chatterton.  I.«ndoa:  Sidgwick  A  Jackson,  1909.  Size  10  x  7, 
]>p.  zxii.  and  362.  lUu»lration*.  1‘riee  1G«.  net.  Fretf.nM  by  llte  VuhlUher*. 

Hiitorical  Early  Voyage.  May  and  Muller. 

De  reis  van  .Tan  Corneliez.  May  naar  do  Ijszeo  en  do  Amerikaanisehc  ku.st,  1611- 
1612.  Verzameling  van  bescliiedcn,  uitgogeven  door  S.  Aluller.  ( Werkcn  uitgegeven 
door  do  Linsehotcn-Vereeniging,  1.)  The  Hague:  M.  Nijholl',  1909.  Size  10  x  6J, 
pp.  Ivi.  and  226.  Map*.  t’re*ented  by  the  Linei-hoten  ikx-iely. 


BIOGRAPHY. 

Claudini  Clavns.  Bjdmbo  and  Petersen. 

Der  Dane  Claudius  Clausson  Swart  (Claudius  (Juvus),  dor  iilteste  Kartograph  des 
Nordens,  der  erste  Ptolomiius-Epigon  der  Kcnais.sance.  Eine  Monographic  von 
.\xel  Anthon  Bjdrnbo  und  Carl  S.  Petersen.  Neue  Hearbeitung  .  .  .  ubersetzt 
von  Ella  Loser.  Innsbruck;  Wagner’schen  Buchhandlnng,  1909.  Size  111  x  9, 
np.  viii.  and  266.  Factimile-map*.  Price  21m.  Presentcl  by  the  Publither*.  [To 
Ih!  reviewed.] 

Hudson.  Janvier. 

Henry  Hudson :  A  brief  statement  of  his  aims  and  his  achievements.  By  Thomas 
A.  Janvier.  To  which  is  added  a  newly  iliseovered  partial  record,  now  first 
published,  of  the  trial  of  the  mutineers  by  whom  he  and  others  were  abandoned 
to  their  death.  New  York  and  London :  Harper  &  Bros.,  ItHMt.  Size  7  X  4.1, 
pp.  xiv.  and  148.  Faeiimile  inapt  and  Illu*tratioHi.  Price  3s.  Od.  net.  Pretented 
by  the  Publiihert. 

Hudson.  Murphy  and  Nijhoff. 

Henry  Hudson  in  Holland  :  An  inquiry  into  the  origin  and  objects  of  the  voyage 
which  led  to  the  discovery  of  the  Hudson  River,  with  bibliographical  notes.  By 
Hen.  C.  Murphy.  Reprinted,  with  notes,  documents,  and  a  bibliography,  by 
Wonter  Nijhoff.  The  Hague ;  M.  Nijhoff,  1909.  Size  10  x  6J,  pp.  xii.  and'  150. 
Price  r*  ft.  Pretented  by  the  Publither. 

All  the  original  documents  are  here  repirsluced,  which  was  nut  done  in  the  first 
e<lition. 

Melladew.  Melladew. 

Sport  and  travel  piipers.  By  H.  Melladew.  London :  T.  Fisher  Unwin  (for 
private  circulation),  1909.  Size  9  x  51,  pp.  xii.  and  336.  I'retented  by  Colonel 
Melladew. 

Shaler.  Shaler. 

The  autobiography  of  Nathaniel  Sonthf^te  Shaler,  with  a  supplementary  memoir 
by  his  wife.  Ikiston,  etc. :  Houghton  Mifflin  Co. :  [London ;  A.  Constable  &  Co.], 
1!M)9.  Size  9j  X  61,  pp.  x.  and  482.  Portraitt  ami  Illutlrutiont.  Price  His.  net. 
Pretented  by  (he  PtMithert. 

A  short  obituary  notice  of  this  well-known  American  geologist,  who  died  in  1906, 
appeared  in  vol  28,  p.  188. 

GENERAL. 

Education— Text-book.  Cousins. 

A  modem  g(‘og;raphy  for  Irish  Intermediate  Schools.  By  .Tames  H.  (.V>usin8. 
Dublin;  Maunsel  &  Co.,  1909.  Size  7  X  5,  pp.  xiv.  and  158.  Sl;eteh-map*  ami 
Piagramt.  Price  Is.  6d.  Pre*ented  by  the  Author 
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Education— Text-book.  I’ Estrange. 

A  junior  course  of  comparative  geography,  consisting  of  Course  A  of  ‘  A  pro¬ 
gressive  course  of  comparative  geograpliy.’  By  1‘.  H.  B’Estrange.  New  Edition. 
(Pp.  viii.  and  384.)  Aim  tepnrate  copy  of  Part  V. :  Central  and  South  America 
and  Africa  (pp.  iv.  and  265-320).  Ix>ndon :  G.  Philip  &  Son,  1909.  Size  8  j  x  5J. 
Map*,  Illustration*,  and  Diatjramt.  Vruse  3*.  Gd.  net.  (^Part  V,  only,  lOd.  net.) 
Pretented  by  the  Publither*. 

The  original  work  was  reviewed  in  vol.  29,  p.  5«i3.  The  present  edition  ha.s  been 
revised  and  somewhat  enlarged. 

Egypt  and  Western  Asia.  King  and  Hall. 

Egypt  and  Western  Asia  in  the  light  of  recent  discoveries.  By  Tj.  W.  King  and 
H.  R.  Hall.  London :  Society  for  Promoting  Gliristian  Knowledge,  1907.  Size 
10  X  7,  pp.  480.  lUustratioju.  Price  7s.  6<t.  wt. 


leeches  as  Parasites. 


Masterman 


Hirudinca  as  human  parasites  in  Palestine.  By  E.  W.  G.  Masterman.  (From 
Paratilology,  vol.  1,  No.  2,  June,  1908.)  London,  1908.  Size  10  x  7,  pp.  181-184. 
The  best  method  of  removing  a  leech  that  has  attached^  itself  to  the  throat  has 
provcil  to  be  the  application  of  a  strung  solution  of  cocaine. 


Place-names. 

Words  and  places ;  or  etymological  illustrations  of  history,  ethnology, 
grapliy.  By  the  Rev.  Isaac  Taylor.  Edited  by  Dr.  A.  Smytho-Palmer. 
G.  Boutledge  &  Sons,  [1909].  Size  8x5,  pp.  xxzviii.  and  426.  Map*. 
Preienb  d  by  the  Publisher*. 


Taylor. 

and  geo- 
!A)ndon : 
Price  6s. 


This  new  edition  embodies  some  corrections. 


NEW  MAPS. 

By  E.  A.  REEVES,  Map  Curator,  R.O.S. 

EUROPE. 

British  Isles — England  and  Wales.  Ordnance  Survey. 

Sheets  published  by  the  Director-General  of  the  Ordnance  Survey,  Southampton, 
from  October  1  to  30,  1909. 

l-ineh : — 

I.arge-sbeet  Series,  printed  in  colours,  folded  in  covers  or  flat  in  sheets,  115.  Price, 
on  paper.  Is.  Gd. ;  mounted  on  linen,  2*. ;  mounted  in  lection*,  2s.  6d. 

6-inch— County  Maps : — 

Hampshire,  1  sheet.  Kent,  5  sheets.  Lancashire,  4  sheets.  Yorkshire,  6  sheets. 

Is.  each. 

1 :  2500  Scale — County  Maps : — 

Cheshire,  36  sheets.  Hampshire,  47  sheets.  Kent.  5  sheets.  Lancashire,  22 
sheets.  Sussex,  34  sheets.  Yorkshire,  76  sheets. 

E,  Stanford,  London  Agent. 

Europe.  International  Geological  Commission. 

Carte  geologiqne  internationale  de  I’Eiiropo.  Scale  1 : 1,500,000  or  1  inch  to  237 
stat.  miles.  Livraison  VI.  Berlin :  Dietrich  Reimer,  1909.  Presented  through 
the  Itoyal  Society,  Lowlon. 

This  part  contains  sheets  12  (E  ii.),  13  (F  ii.),  20  (F  in.),  which  include  north-east 
Russia  and  the  districts  adjacent  to  the  White  sea. 

France.  Ministre  de  I’Interieur,  Paris. 

Carte  de  la  France  dresse'e  jiar  ordre  du  Ministre  de  rinte'ricnr.  Scale  1 : 100,000 
or  1  inch  to  1’6  stat.  mile.  Sheets:  xiii.-28,  Perigueux;  xiii.-32,  Agen;  xv.-19, 
Romorantin;  svi.-22,  La  Chdtre;  xx.-14,  Arcis-sur>Aube;  xxii.-23,  M&con  (est) ; 
xxii.-29.  Valence;  xxiii.-24,  Nantiia.  Paris:  Hachette  &  Cie.,  1909.  Price 
0'80  fr.  each  sheet. 

These  are  new  editions. 
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Italy.  Iititnto  Italiano  d’Arti  Oraflche,  Bergamo. 

CarU  d'ltaliu  sfiociulu  pur  Automobilisti,  Ciclisti  e  Tourist!.  Scale  1  : 250, UUO  or 
1  inch  to  3  9  slut,  miles.  Sheets:  1,  Ginevra;  2,  Uellinzona ;  3,  Trento;  4, 
Udine;  5,  Torino;  6,  Milano;  7,  Verona;  8.  Venezia;  9,  Cuneo;  10,  Genova;  11, 
Bologna;  12,  Uavenna;  13,  Nizza;  M,  Firenze;  15,  Ancona;  16,  Grosseto;  17, 
Aquila;  18,  Ghioti;  19,  Roma;  20,  Foggia;  21,  Monte  St.  Angelo;  23,  Napoli; 

24,  Itari;  25,  Lecce;  27,  Vallo  della  Lucania;  28,  CustruTillari;  30,  Cutanzaro; 

33,  Keggio.  Iterganio:  Istituto  Italiano  d'Arti  Graficbe,  [1909].  J’rios  1  lire  each 
fhtet. 

Shows  roads  clearly,  distances  between  places  in  figures,  and  other  information  of 
i<(iccial  im|>ortancu  to  automobilists.  The  sheets  are  foldeil  f(jr  the  pocket,  and  each 
is  accompanied  by  a  useful  index  to  place-names. 

Mediterranean.  Surrey  Department,  Cairo. 

School  map  of  the  Mediterranean  Coasts.  [In  Arabic.]  Scale  :  3,000,000  or  1  inch 
to  47'3  stat.  miles.  2  sheets.  Cairo :  Survey  Dei>artment,  1909.  Preeente<.l  by  the 
Director-General,  Surrey  Department,  Cairo. 

Another  of  the  series  of  maps  specially  designed  for  Egyptian  schools  which  has 
lately  been  noticed  by  the  Geo>jraphieal  Journal.  It  is  generally  similar  in  stylo  to  those 
l>revioU8ly  published. 

Russia.  Blndan  and  Herkt. 

Flemmings  Namentreue  [idiouumatographische)  Landcrkartcn  herausgegeben  von 
Prof  Dr.  A.  Bludau  und  Otto  Uerkt.  Blatt  1.  Russland.  Scale  1 : 4,500,000  or 
1  inch  to  71‘02  stat.  miles.  Berlin  and  Glogau:  Carl  Flemming,  [1909].  Pretented 
by  the  Publieher. 

A  general  coloured  map  of  Russia  in  Europe  on  an  equal-area  projection,  taken 
from  the  Sohr-Berghaus  Atlas.  It  is  a  well-drawn  map,  out  somewhat  overcrowded 
with  names.  In  fact,  to  show  properly  all  the  detail  here  attempted,  and  the  number 
of  names  given,  a  much  larger  scale  was  required.  In  the  spelling  of  the  names  an 
attempt  has  been  made  to  adhere  strictly  to  the  nomenclature  of  each  country,  except 
that  in  every  case  roman  letters  are  used.' 

Russia.  Gerhardt. 

Karte  der  russischen  Eisenbahnen.  Auf  Grund  des  Sbomiks  der  Stations- 
Entfemungen  fiir  die  russischen  Bahnen  entworfeu  von  W.  Gerhardt.  1  Auflage. 
Scale  1 : 2,500,000  or  1  inch  to  39'4  stat.  miles.  4  sheets.  Berlin  and  Qlogau : 
CsltI  Flemming,  [1909]. 

For  all  interested  in  Russian  railways  this  map  will  be  found  to  contain  much 
valuable  and  reliable  information.  By  means  of  symbols  and  colours  all  the  various 
lines  are  clearly  distinguished.  The  map  is  published  by  permission  of  the  Royal 
Russian  Ministry  of  I’ublic  Works. 


ASIA. 

Indo-China.  Cupet,  Friquegnon,  De  Malglaive  and  Seauve. 

Indo-Chine.  Carte  de  la  Mission  Pavic  dressee  sous  les  auspices  du  Ministre  des 
Affaires  Ftrang^res  et  du  Ministre  des  Colonies  sous  le  direction  de  M.  Pavie 
par  MM.  les  Capitaines  Cupet,  Friquegnon,  De  Malglaive  et  Seauve.  Scale 
1 : 2,000,000  or  1  inch  to  31'5  stat.  miles.  Paris:  A. Challamel,  1909.  Preeentetl  by 
the  Publieher. 

A  new  edition  of  a  mo.st  useful  map,  including  south-west  China,  eastern  Burma, 
the  whole  of  Siam,  Tonkin,  Anuara,  Cambodia,  and  Cochin  China.  It  is  generally 
known  as  the  Pavie  Mission  Slap,  and  was  first  published  in  1895.  A  new  edition, 
corrected  up  to  1902  by  Commandiiut  Friquegnon,  appeared  in  that  year,  and  now 
Commandant  Tixier,  a  member  of  the  Frunco-Siamese  boundary  delimitation  oom- 
mission,  has  revised  the  map,  making  use  of  the  latest  surveys  of  this  commission, 
those  of  the  Service  Ge'ogniphique  de  ITndu-Chine,  and  other  sources  of  information. 
It  is  clearly  printed  in  colours. 

AFRICA. 

Egypt.  Schweinfurth. 

Karte  der  wcstlichen  Umgebung  von  Luksor  und  Karnuk  (Theben)  mit  Benutziing 
vom  Wilkinson’s  Topop  111)1110111  Survey  of  Thebes,  1830,  in  1  : 4500  und  der 
Katasteraiifiiahiue  von  1904,  in  1  : 2500  gezeichnet  von  G.  Schweinfurth.  Scale 
1 :  2.'),000  or  2  5  inches  to  1  stat.  mile.  Berlin :  Dietrich  Reimer  (Krust  Vohsen), 
1909.  Pi  ke  5  marhe. 
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Egypt.  Sorrey  Department,  Cairo. 

Topographical  map  of  Egypt.  Scale  1 ;  1U,00<)  or  6'3  inches  to  1  stat.  mile. 
Sheets:  n.e.  7-3,  10-2,  10-3,  11-3,  12-3,  12-4,  Qaliubia  and  Menufia  Provinces. 
Cairo:  Survey  Department,  I'.KW.  VretenUd  by  the  Director-General,  Surrey 
Department,  Cairo. 

Morocoo.  Service  Oeographiqne  de  I’Armee,  Paris. 

Carte  du  Maroc.  Scale  1:100,000  or  1  inch  to  TO  stat.  mile.  Sheets:  1,  Bou 
Bckcr;  2,  Casablanca.  Paris:  Service  Geographique  de  PArmeo,  [1900],  I’rice 
1  /r.  each  iheet. 

AKSBICA. 

Canada.  Department  of  the  Interior,  Ottawa. 

Sectional  map  of  Canada.  Scale  1 : 199,080  or  1  inch  to  3  stat.  miles.  Sheet  105, 
Rosebud,  revised  to  May  10,  1909.  Ottawa;  Department  of  the  Interior,  Topo¬ 
graphical  Surveys  Branch,  r.K)9.  VreietUed  by  the  Itepartment  of  the  Interior, 
Ottatoa. 

AUSTRALASIA. 

Western  Australia.  Department  of  Lands  and  Surveys,  Perth. 

Map  of  Western  Australia.  Scale  1 : 1,584,000  or  1  inch  to  25  stat.  miles.  1  sheets. 
Perth :  Department  of  Lauds  and  Surveys,  19<.)9. 

GENERAL. 

Oceans.  Johnston. 

Bathy-Orographical  Wall  Maps:  the  Atlantic  Ocean;  the  Indian  Ocean;  the  I’acitic 
Ocean.  Equatorial  scale  1 : 20,000,000  or  1  inch  to  315'6  stat.  miles.  Edinburgh : 
W.  A  A.  K.  Johnston,  Ltd.,  1909.  J'rice  12».  each  map,  mounted  on  roUere  atul 
vamiehed.  Pretented  by  the  Publithert. 

These  school  wall  maps  of  the  oceans  and  adjacent  land  masses  help  to  supply  a  felt 
want,  and  the  fact  that  they  are  on  an  e(mal  area  projection  (one  square  inch  repre¬ 
senting  about  100,000  square  milesl  is  a  decided  advantage  so  far  as  comparisons  are 
concerned;  although  it  must  be  aamitted  that  the  conse<iuent  distortion  of  the  land 
forms  in  the  outlying  parts  of  the  maps  is  to  be  regretted  from  an  educational  point 
of  view.  Heights  of  land  and  depths  of  water  are  shown  by  the  usual  system  of 
colonr-tinting.  The  maps,  circular  in  form,  are  all  on  one  scale  and  of  one  size,  the 
diameter  of  the  circle  being  41  inches. 

World.  Bartholomew. 

Cassell’s  Atlas  containing  a  complete  series  of  Maps  of  the  World,  and  a  full  Index 
of  Geographical  Names.  By  J.  G.  Bartholomew,  ll.d.,  f.r.s.e.,  f.b.g.s.,  etc. 
London:  Cassell  &  Ca,  Ltd.,  1909.  Price  12«. 6<i.  net.  Pretented  by  the  Publiihert. 

A  handy-sized  general  atlas  containing  eighty-eight  maps  of  all  parts  of  the  world, 
uocompani^  by  an  index  to  place-names.  On  the  map  of  Central  Africa,  No.  56,  the 
thirtieth  meridian  is  still  shown  as  passing  through  Lake  Edward,  although  recent 
triangulation  has  proved  that  this  is  not  the  case,  and  the  western  boundary  of  Uganda 
is  coloured  as  following  down  this  meridian.  The  land  named  by  Ross  South  Victoria 
Land,  in  the  Antarctic  Regions,  is  called,  for  some  unexplained  reason.  Queen  Victoria 
I  And,  both  on  maps  2  and  6.  However,  after  all  these  are  details,  and  on  the  whole 
this  is  a  useful  little  atlas  for  general  purposes.  The  maps  arc  clearly  printed,  and  not 
too  heavily  coloured. 

World.  Schrader. 

L’Annee  Cartographique.  Supplement  Annuel  a  toutes  les  publications  de 
Geographic  et  de  Cartographic  dressd  ct  redige'  sous  la  direction  de  F.  Schrader. 
Dix-neuvi^me  anneo.  Paris :  Hachette  A  Cie.,  1909.  Presented  by  the  Publither. 

The  nineteenth  issue  of  this  useful  annual  publication,  giving  on  three  sheets 
of  maps,  with  text  on  the  back  of  each,  a  summary  of  the  principal  geographical  events 
fur  the  year  1908.  On  the  Asia  sheet  the  journeys  and  surveys  of  Dr.  Sven  Hediu 
in  Tibet,  Dr.  Stein  in  Chinese  Turkestan,  Commandant  d’Ollone  and  other  members  of 
his  mission  in  Western  China,  Captains  Butler  and  Aylmer  in  Arabia,  and  those 
of  M.  (3.  MaJrollc  in  Hainan  are  dealt  with.  The  Africa  sheet  gives  a  small  map  of 
Mauritania,  after  the  map  of  Captain  Gcrurd ;  the  new  frontier  Itctween  French  Congo 
and  Cameroon ;  a  sketch-map  of  the  Central  Sahara,  after  M.  R.  Chudeau ;  a  map  of 
Air,  taken  from  that  of  Lieut.  Jean ;  and  the  frontier  between  Ethiopia  and  British 
East  Africa.  The  third  sheet  includes  America  and  the  Polar  Regions.  On  this  is 
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Kiven  a  map  of  Alaska  showing  the  results  of  the  latest  United  States  Surveys ;  a 
sketch-map  indicatinf^  {lositiuns  determined  in  Venezuela  by  the  scicntitic  commission; 
the  results  of  the  Mylius-Erichseii  Expe<lition  iu  Grceulan  1  ;  and  a  msip  of  the 
Antarctic  Regions,  showing  the  results  of  Shackleton’s  Expedition.  In  the  space 
allotted  it  has  only  been  possible  to  refer  iu  the  briefest  manner  to  the  important 
gcogra]>hical  events,  but  for  general  reference  this  publication  will  be  found  useful. 

CHABT8. 

Admiralty  Charts.  Hydrographic  Department,  Admiralty. 

Charts  a;id  Plans  ]>ubli8bed  by  the  llydrograpbic  Department,  Admiralty,  during 
September,  190'.l.  I'retented  by  the  Uydrographi-r,  Admiralty. 

Hew  Charts — No.  2140,  Plans  in  the  Natuna  islands ;  Pulo  Laut,  I.a  Place  strait, 
Telok  Seluhangto  Telok  Ranai,  Punjang  strait,  Sedanau  cliannels,  Royalist  haven, 

Hs.  19o,  China,  east  coast,  river  Min:  Mamoi  to  Fu  (.'ban  Fu,  2s.  2015,  Plans  in 
New  llrituin  (AVu  Pommern)  and  New  Ireland  (A’e«  Mi  chlf-nberg) :  Capo  St.  George 
to  Sperber  point,  Watassellibuka  bay  to  Wunatalissc  bay,  Talili  bav,  Henry  Reid 
bay,  Pondo  harbour,  Tawanatangir  harbour  (Powell  haveii),  Hixon  Lay,  3s. — New 
Plans  and  Plans  added.  2159,  Scotland,  west  coast.  Firth  of  Clyde  and  Loch  Fyne. 
New  Plan  :  Troon  harbour,  4*.  479,  Leeward  islands,  anchorages  in  Puerto  Rico 
island.  New  Plan  :  Port  Arecibo,  Is.  6</.  2204,  Plans  of  anchorages  on  the  north 
coast  of  New  Guinea,  Plan  added :  Victoria  bay.  Is. 

Atlantic,  North.  U.S.  Hydrographic  Office. 

Pilot  chart  of  the  North  Atlantic  ocean,  October,  1909.  Washington :  U.S.  Hydro¬ 
graphic  Office,  1909.  Presented  by  the  U.S.  Hydrographic  Office. 

Atlantic,  North.  U.S.  Weather  Bureau. 

Meteorological  chart  of  the  North  Atlantic  Ocean,  DecembiT,  1909.  Washington  : 
Department  of  Agriculture,  U.S.  Weather  Bureau,  1909.  Pretented  by  the  U.S. 
Weather  Bureau. 

Atlantic,  North,  and  Mediterranean.  Meteorological  Office. 

Monthly  meteorological  charts  of  the  North  Atlantic  and  Mediterranean,  November, 
1909.  London :  Meteorological  Office,  1909.  Price  6d.  each.  Presented  by  the 
Meteorological  Office. 

Atlantic,  South.  U.S.  Weather  Bureau. 

Meteorological  chart  of  the  South  Atlantic  ocean,  season,  December,  liM)9,  January, 
February,  1910.  Washington  :  Department  of  Agriculture,  U.S.  Weather  Bureau, 
1909.  PretetUed  by  the  U.S.  Weather  Bureau. 

Indian  Ocean  and  Bed  Sea.  Meteorological  Office. 

Monthly  meteorological  charts  of  the  Indian  Ocean  north  of  15°  S.  lat  and  Red 
Sea,  November,  1909.  London:  Meteorological  Office,  1909.  Price  6d.  each  Presented 
by  the  Meteorological  Office, 

PaciAc,  North.  U.S.  Hydrographic  Office. 

Pilot  chart  of  the  North  Pi.  iiic.  k-'  i,  November,  1909.  Washington :  U.S. 
Hydrographic  Office,  1909.  1  -  ■  ite  tf  the  U.S.  Hydrographic  Office. 

Pacific,  North.  U.S.  Weather  Bureau, 

Meteorological  chart  of  the  North  x’acific  Ocean,  December,  1909.  Washington : 
Department  of  Agiiculture,  U.S.  Weather  Bureau,  1909.  Presented  by  the  U.S. 
Weather  Bureau. 

Pacific,  South.  U.S.  Weather  Bureau. 

Meteorological  chart  of  the  South  Pacific  u<'ean,  season  Decimiber,  1909,  January, 
February,  1910.  Washington:  Department  of  Agriculture,  U.S.  Weather  Bureau, 
1909.  Presented  by  the  U.S.  WeaUter  Bureitu. 

PHOXOQBAPHS. 

Assam  and  Tibet.  Williamson. 

Fourteen  photographs  of  the  Lohit-Brahmaputra  between  Assam  and  South- 
Eastern  Tibet,  taken  by  Noel  Williamson,  Esq.,  in  1907  and  1908.  Pretentetl  by 
Noel  Williamson,  Etq. 

The  expedition  daring  which  these  photographs  were  taken  was  descrilied  in  the 
Geographical  Jourwd  for  October  last.  They  are  of  special  int<  rest  inasmuch  as  the 
up|)er  section  of  the  Lohit  Brahmajiutra  was,  before  the  visit  of  Mr.  Williamson,  entirely 
unexplored. 

(1)  First  view  of  up|>er  Lohit;  (2  and  3)  Cane-Mpc  bridge  across  Lohit;  (4)  Halli 
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river;  (5)  Mijus  aud  Tibetan  trader  at  Sati ;  (6)  Bambou  bridge  ucrosu  Tidding  river; 
(7)  The  Lohit  after  it  makes  its  tum  from  south  to  west ;  (8  and  13)  Taroah ;  (U) 
Boulders,  Lohit  river;  (10)  Lohit  below  Sati ;  (11)  Rapids  on  I^hit  below  Gliang-gu ; 
(12)  Bamboo  bridge  over  Du  river;  (14)  Pool  where  Ix>hit  was  crossed  above  Sati. 
Iceland.  Stackhouse. 

Nine  photographs  of  Iceland  by  J.  Foster  Stackhouse,  Esq.  PrefeiAtd  by  J.  Fuster 
8taekhouin‘,  Eiiq. 

A  welcome  addition  to  the  numerous  photographs  previously  presented  to  thu 
Society’s  collection  by  Mr.  Foster  Stackhouse. 

(1)  IsaQordr,  general  view  of  town;  (2)  Isafjordr,  from  the  head  of  the  fjord;  (3) 
Isafjordr,  north  side  of  town ;  (4)  Isafjordr,  north-west  of  main  part  of  town ;  (5)  Isaf¬ 
jordr,  fish  on  the  drying  stones;  (6)  PatiLkijordr ;  (7)  Stein  Grimms  fjord;  (8)  Altar- 
piece,  Hular  church;  (9)  Geyser. 

Japan.  Oarsia  and  Beddie. 

Twenty-four  photographs  of  the  Japanese  Alps,  taken  in  1909  by  Captain  W.  C. 
Garsia  and  Lieut.  B.  A.  Beddie,  16th  Lancers.  Presented  by  Lieut.  R.  A.  Beddie. 

An  interesting  little  set  of  photographs  taken  un  a  trip  made  during  the  past 
aummer. 

(1)  Panorama  of  the  Japanese  Alps  from  Tatayama;  (2)  Shrine  on  summit  of  Tata- 
yama;  (3)  Tam  1000  feet  below  summit  of  Tatayama;  (4  and  5)  Snow  un  slo])es  of 
Tatayama;  (6)  Murodo  hut,  1000  feet  Ijelow  the  summit  of  Tatayama;  (7)  Ixiokiag 
north  from  halfway  up  Tatayama;  (8)  Looking  south  from  halfway  up  Tatayama; 
(9)  View  of  Tatayama  from  valley  cast  of  Kurobe ;  (10)  Looking  west  towards  Toyama 
from  Tatayama;  (11)  Summit  of  Zaragoe  pass;  (12)  Hut  on  Kurobegawa  river;  (13) 
Japanese  Alps  looking  north-west  from  Omachi;  (14)  A  primitive  bridge  on  the  way 
to  Omachi ;  (15  and  16)  Descending  snow-slope  on  east  side  of  Uarinoki  To^  (pass) ; 
(17)  Harinoki  Togo  (pass);  (18)  Summit  of  Harinoki  Togo;  (19)  View  from  just  west 
summit  of  Harinoki  Togo ;  (20)  Line  of  ascent  up  bed  of  stream ;  (21)  A  difScult  place ; 
(22)  Fording  the  Kurobegawa ;  (23)  Portion  of  the  path  built  up  with  tree-trunks ; 
(24)  Carriers  on  built-up  path ;  (25)  Carriers  and  woodcutters,  midday  halt. 

Portuguese  East  Africa.  Stevenson-Hamilton. 

Thirty-seven  photographs  taken  during  a  journey  from  Ibo  to  Lake  Nyasa  by  Major 
J.  Stevenson-Hamilton,  1908.  Preeented  by  Major  J.  Steveiuon-IIatniUon. 

The  route  traversed  through  I’ortuguese  Blast  Africa,  during  which  these  photo¬ 
graphs  were  taken,  was  to  a  great  extent  new,  and  in  other  parts  unvLsited  since  the 
journey  of  Mr.  J.  L.  Last  in  1885-7.  Major  Stevenson-Hamilton’s  expedition  was 
described  in  the  Oeoyraphical  Journal  for  last  month.  The  titles  are  as  follows : — 

(1)  The  church,  Ibo;  (2)  The  post  office,  Ibo;  (3)  Bamboo  brake  near  Mtepwesi ; 
(4)  Mango  tree;  (5)  Makua  girl  (Medo);  (6)  Makua  ^y  (Medo);  (7)  Group  of  Makua, 
Mwagidi  river;  (8)  Group  of  Makua,  Umwalia;  (9)  Fort  at  Umwalia;  (10)  Fort  at 
Mavala;  (11)  Crossing  Msalu  river;  (12)  Dugout  on  Msalu  river;  (13)  Group  of  Wayoo, 
Msalu;  (14)  Makua  carriers;  (15)  Chenangololi  peak;  (16)  Cherundu  peak;  (17) 
Chemariro  hill ;  (18)  Maize  in  August,  Lureko  river ;  (19)  Yao  chiefs  grave,  Lureko 
river;  (20)  Lujenda  river  opposite  Fort  Dorn  Luiz  B'ilippe;  (21)  Dugout  on  Lujenda 
river  at  Mtarika;  (22)  Yao  village  on  Lujenda;  (23)  Yao  dancer;  (24)  Yao  and  Makua 
dancers;  (25)  Yao  women,  Lujenda  river;  (26)  Yao  girl  at  Mtengula;  (27)  Yaoman, 
Lujenda  river;  (28)  Yao  woman;  (29)  Wayside  graves,  Lujenda  river;  (30)  Katuri’s 
village  and  Msalala  mountains  ;  (31)  Fort  at  Mluluka, Luumbala  river;  (32)  Oil  palm 
at  4U00  feet;  (33)  Double-stemmed  palm,  Nakoba;  (34)  Long  grass  at  Msalala;  (35) 
Msalala  mountains;  (36)  Ko]>jo  near  Msalala;  (37)  Mehembuli  hills  at  Luambala- 
Lujenda  confluence. 

Venezuela  and  Colombia.  - 

The  photographs  presented  to  the  Society  of  which  a  list  was  given  on  p.  480  of  the 
October  number  of  the  Journal  were  presented,  not  by  Dr.  Hamilton  Bice,  but  by  Prof. 
Hiram  Bingham. 

N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Photo¬ 
graphs  which  has  been  established  in  the  Map  Room,  if  all  the  Fellows 
of  the  Society  who  have  taken  photogpraphs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
wiU  be  useful  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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zori  and  Lake  Region:  R.  G.  T. 
Bright,  128  * 

ErdlielK-nvorstellungen,  Zur  Kenntnis 
afrikanischer  :  B.  Struck,  457  §,  5s:!  f 
French  West — 

A.  Chevalier’s  Expedition,  311 
Chemins  de  fer  de  I’Afriiiue  Occi- 
dentale  Frani^aise  :  Salesses.  095 1 
Question  de  Maiiritanie :  G.  De- 
raanche,  227  t 
German  East — 

.MIgemeiner  Bericht  iiber  die  Expe¬ 
dition  di-r  Hambnrgischen  AVissim- 
schaftlicdien  Stiftung  nach  Deutsch- 
Gstafrika:  (i.  Keysselitz  und  M. 
Mayer,  »'.9G  t 

Beitrage  zur  Kiilturgeschichto  vi>n 
Gstafrika:  F.  Stuhlmann,  tiitOf 
Ethnographischen  in  den  siidosten 
Deutsch-Gstafrikas  :  K.  Weiile, 
:!2!»§ 

.lonrney  from  Niger  to  Nile :  K,  Knmm, 
:442 

Eigne  de  pnrtage  des  eanx  marines  et 
contincntales dans  r.\frii|iie  minenre ; 
A.  .loly,  583 1 

Magnetic  E.\|>e<litions  in,  92 
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Ma^netierao  terroRtro  cn  Afriqne,  Con¬ 
tribution  aux  ctndc'B  dc ;  F.  A. 
Chavoi,  1 10 1 
Maps — 

Africa(Gcof{raphicaI  Snction.Gencral 
Staflf),  237  t,  590 1 
Africa  Gocidental  Portn^'ueza,  115  t 
*  Afriquo  Ocoidentalc  Fran<;aiBe :  A 
Meonier  ct  E.  llarralier,  359  f 
Physical  school  map  of  Africa  (in 
Arabic) :  Survey  Department, 

Cairo,  358  t 
North- 

Relation  inedite  dii  voyage  en  Bar- 
)>aric  du  me'Ji<;in  naturaliste  marsel- 
lais  Peyssonnel :  A.  Rampal,  228  f 
Pflanzengeograpliische  Gliederiing  von 
Afrika:  A.  Engler,  llOf,  214  § 
Pliotographs  - 

British  and  German  East  Africa: 
}fac()ueen-Dutkewich  Expedition, 
478  t 

British  East  Africa :  H.  W.  Seton- 
Karr,  119 1 

Natives  of  Linyanti  region.  Central 
Africa:  C.  Bissett,  I19t 
Portuguese  East  Africa:  J.  Steven- 
son-Hamilton,  701 1 
Portuguese  East  Africa — 

Notes  on  a  journey  through  :  J. 
Sti'venson-Haniilton,  514* 

South — 

Expedition.  R.  Poch’s,  60 
Geodetic  Survey,  Report  for  1908.. 
343  § 

Report  of  His  Majesty’s  .\8tronomer 
at  Cape  of  Good  Hope,  P.KH!,  l‘.M)7 . . 
352  t 

Report  of  Magnetic  Survey  of  South 
Africa :  J.  C.  Beattie,  69»i  t 
South  Africa  :  1. 1).  Colvin,  690  f 
Surveying  in,  018.  019 
Voyages  en  Afriqne  d’ Edouard  Fok, 
Resiiltats  Scientifiques  des,  008  § 
West — 

Exi^dition,  B.  Alexander's.  51 
Reise  von  Bamaka  ulier  Timbuktu 
naeh  Togo,  P.K)8 :  L.  Frobenius, 
3.52 1 

We  Two  in  West  Africa :  D.  Moore 
and  F.  G.  Guggislierg,  2<I7  §,  227  t 
Wild  Animals  in  Africa,  Further  Cor- 
resjiondenee  relating  to  Preservation 
of,  not 

Agassiz,  A.,  R.G.S.  medal  awarded  to,  98 ; 
remarks  on  Systematic  Description  of 
Land  Forms,”  319 
Alaska — 

Alaska,  the  Great  C!ountry  :  E.  Higgin- 
soD,  2<»7§.  228  t 

Engineer  in  Alaska :  J.  L.  McPherson, 

nit 

Geology  of  Seward  Peninsula  Tin  De- 
]>OBits  :  A.  Knopf,  352 1 
Ketchikan  and  Wrangell  mining  dis¬ 
tricts,  Alaska:  F.  E.  Wright,  lilt 


Alaska — continued. 

Kobuk  glacier  of  Alaska :  O.  H.  Her- 
shey,  584 1 

Point  Hope  Spit,  Alaska,  Notes  on: 
E.  M.  Kindle,  .584 1 

Yakutat  Coastal  Plain  of  Alaska  :  E. 
Blackwelder,  457  §,  584 1 
Albey,  J.  T.  d’,  Aux  villes  devasteM  dii 
Detroit  de  Messinc,  465  t 
Albert  lake.  Central  Africa,  138;  alti¬ 
tude  of,  38,  40,  44 

Albert  Edward  lake,  change  of  name  to 
Lake  Edward,  129 
-Mberta^ 

Maps :  All>erta  (Dept,  of  Interior, 

<  tttawa),  591 1 :  Elevators  in  Alls-rta 
(Dept,  of  Interior),  2.38 1 
Steam  coal  of  Cascade  basin,  572 
Albertis,  E.  d’,  Una  gita  alle  rovine  di 
Zimbkbui,  3.52  t 

Aldabra  island,  Indian  Ocean,  .1.  C.  F., 
Fryer’s  explorations,  218 
Alessio,  A.,  Determinazione  della  gravitk 
relativa  fra  Venezia  e  Padova.  4<'.5  t 
Alexander,  B.,  Ascent  to  Craters  of  Came¬ 
roon  Mountain.  51 ;  Exp(‘dition  in  West 
Africa,  51 
Alexandria — 

Maps :  Town  plan  of  Alexandria  (Sur¬ 
vey  Dept.,  Cairo),  475 1 
Alfthan,  M.,  Contribution  k  I’etndc  du 
Kymmene,  693  f 
Algeria — 

Algerie  et  Maroo.  Frontiere  et  les 
^ni  Snassen,  583 1 

Ddtournement  de  Toned  Saoiira  an 
Foum-el-Kreneg :  R.  do  F.  de  Roque- 
vaire,  not 

Etablisscments  remains  du  JBas-Chidif 
.  .  .  et  do  TOued-el-Aba,  Etude.s  sur 
les :  J.  Rnfer,  583  t 

Guides  Joanne,  Algerie  ct  Tunisic : 
G.  Jacqueton  and  others,  4t;8  f, 
565  § 

Maps;  Carte  de  rAlg«“'rio  (Service 
Cartograpbiquo  de  T Algerie).  237 1 
Statistique  ge'ne'rale  de  T  Algerie,  1907 . . 
583  t 

Ali  Khan,  Syed  Sirdar,  India  of  To-day, 
3.50 1 
Alima — 

Populations  de  TAlima,  Congo  Fran¬ 
cois:  A.  Courhoin,  351 1 
Almagik,  R.,  Notizie  topra  alcuni  laghetti 
I  nolle  valli  del  Saiigro,  del  Sinello  e  del 
j  Trigno,  108t;  Nuovi  stiidi  sullo  frano 
e  fenomcni  affiui  in  Italia,  108  f 
Almanac — 

Fi.sherman’s  Nautical  Almanac  and 
Tide  Tables :  O.  T.  Olsen,  234  f 
,  Altai — 

Cbau'.'ai  nach  dem  Altai,  Vom :  H. 
Lcdcr,  468  t 

Altitude  tables :  F.  Ball,  3.55  f 
Alps — 

Biisserachnee  in  den  Walliser  Alpen: 
R.  Langenbeck.  472  f 
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(Jon  way  and  Ciwlidge’s  Climbers’ 
Guides.  Kernese  Oberland:  W.  A 
B.  Coolidgo,  692  t 

Eiszeitaltor,  AIpou  im ;  A.  Pcni  k  uml 
E.  Briiokuer,  OoO  § 

Kiitre  Are.  et  8tura:  NV.  A.  B.  Coolidgo,  i 

107  t 

Fraiiziisiseli-italioiiigohon  Cirenzo  mit 
Botrae'itiin^ren  iilsir  den  Haniiilial- 
wog,  Bi‘r<;wandorungon  an  dor:  E. 
Wald,  r,  ;G8  t 

Oel)irg8bau  dor  Alpon  :  K.  Freeh,  34S  f 
(ihiacciai  doi  gruppi  del  Cristallo  u  del 
Sorapiss,  Nuove  rieorche  snpra  i :  A. 

U.  Toniolo,  loot 

Glacial  Erosion  in  Alps,  Some  An- 
thropo-Ooograpliic  Effects  of :  M. 

Fcnneiiian,  580  t 

Glacial  Period,  Alps  in  the;  W.  M. 
Davis, 

Glaciers  deg  Alpe.s  giiigMcs,  Variations 
|H-riodiques  di-s :  F.  A.  Forel  and 
others,  :{|s  f 

Ciriippo  del  (Iran  I*aradis4(:  W.  A  B 
Coolidge,  KMtf 
Hanging  valleys,  )'>57 
Hannibal’s  Pasa,  1).  W.  Freshflehl'g 
oltservations  on,  209 
Origin  of  the  Alps :  A.  Penck.  Stsf 
Ithein-Rhone-Wasserscheids,  Beitrag 
zur  Entwickelungsgeschielitu  der : 

L.  Ritter  von  Sawieki,  107 1 
Verkehrggegchichtc  der  Ali>on :  P.  H. 
Scheffel,  222  t 

Ambronn,  I...,anil  J.  Donike,  Astronoiniseh- 
geodutische  llilfstafeln,  471 1 
.\mdrup,  G.,  Former  Eskimo  Settlements 
on  East  ( 'oast  of  Greenland,  159  §,  698 1 
Amegliino,  F.,  Formacioncs  sedimentariss 
do  la  region  litoral  do  Mar  del  Plata  y  | 
Cbapalmalan,  .5.'<5  f 
America  — 

Explorers  in  New  World  b«'fore  and  , 
after  Columbus:  M.  M.  Mulliall,4C9t,  i 
•:70§  i 

Hatleii  die  Alton  Kiinde  von  Amerika  ?  . 
S.  Schindele,  .584  f  I 

America,  North—  ( 

(kMsts  of  North  .\merica.  Description 
and  natural  history  of:  N.  Denys  aial 
W.  F.  Gauong,  35:$  t.  *>79  § 

Floods  in  Great  interior  Valley  of  North 
America:  L.  A.  Owen,  550 
Great  Basin  Ranges,  Erosional  origin 
of :  C.  R.  Keyes,  344  §,  584 1 
Great  Lakes,  Story  of  the :  E.  Chan- 
ning  ami  M.  F.  Lansing,  207  §,  228  t 
Grizzly  l>ear.  Narrative  "f  a  Hunter- 
naturalist:  W.  H.  Wright,  696  f 
Ornithologist,  Camps  and  Cruises  of 
an  :  G.  Shiras.  .584  t 
Paleogeographicmapsof  North  America; 
B.  Willis.  .584  t 
America,  South — 

Amerique  dii  Sud ;  notes  et  impres¬ 
sions:  E.  Gallois,  171  f 


.America,  South — continued. 

Antiquites  do  la  region  andino,  do  la 
Re'piibliquo  Argentine,  et  do  desert 
d’ Atacama :  E.  Boman,  230 1 
Stanford’s  Compendium  of  Geography 
and  Travel.  Central  and  South 
America  :  A.  H.  Keane  and  .'^ir  C.  R. 
Markham,  697  t 

Travel  in  Peru,  Notes  on,  and  account 
of  peoples  and  jiroduets  of  Ecuador : 

A.  Maun,  2:$0  f 

Wcatlichen  Siid- .Amerika,  Reisestudien 
aus  dem :  Therese  Prinzessiu  von 
Bayern,  200  § 

Amundsen,  R.,  Erforscliung  des  Nord- 
]*o]arbeckone,  586 1 :  Photographs  taken 
during  voyage  of  OJSn  throiigli  North- 
West  Pa.ssage  in  1903  1907..  477  t: 
Probleme  des  Nordpolarbcckens,  ll2t 
Anderson,  H.  S.,  Earthquake  Relief  Party 
of  Royal  Army  Medical  Corps,  Catena, 
.lanuary,  11M(9 . .  581 1 
Anderson,  .1.  G.,  Around  Afghanistan, 
translation  from  Fronch,  t99§ 

Anilerson,  R. :  nee  .Arnold,  It. 

Anil'-rsson,  G.,  Climate  of  Sweden  in  late 
(Quaternary  Period,  .569 ;  Gerdogy  of 
Falkland  Islands,  291 
.AndergB4in,  .1.  G.,  lleuhtlichcn  Verbalt- 
nisse  aus  Spitzl>orgen,  698  f 
Andes— 

Anti<initeg  do  la  region  andine:  E. 
Boman,  2:t0  f 

Boundary  diflieulties  of,  5!)!) 

Cloud-caps  on  Peaks  of  Andes  of  Peru, 
463 

Gcographie  des  hauts-plateaux  des 
Andes;  V.  Huot,  229 f 
Andover— 

Geology  of  Country  round  Andover: 
A.  J.  Jukes-Browne,  224  f 
Andrec,  K.  (see  algo  Futterer,  K.),  Geo- 
graphie  des  Welthandcls,  472 1 
Andrimont,  R.  d’,  Eaux  e'mergeant  des 
calcaires  aux  environs  dc  la  ville  de 
Marche,  580 1 

Angenheister,  — ,  Beol>achtungi-n  am 
A'ulkan  der  Itisel  Savaii  (Samoa),  586  f 
Angkor,  Ituineg  d’ :  L.  de  BeylHa*lti7  f 
Angida — 

Maps:  Africa  Oeci<lentaI  Portugueza, 

115t 

Ankoli  plateau.  Central  Africa,  144 
i  Ann^  Cartogriiphique :  F.  Schrader, 

I  762 1 
I  Antarctic — 

I  Barrier,  Great  Ice,  482,  498,  67 1 
Earthquake  observations,  291 
Expeditions — 

.Antarctic  Reports  of  Expeditions  of 
P.MH  (14:  J.  W.  Gregory,  2!*6*; 
Biologie^al  Results  of  Ex|>editions 
of  P.Mtl  (H..294 

British :  British  Antiuctio  Exjiedi- 
tion,  1907-09;  Explorations  and 
Results :  C.  Chree  and  W.  H. 
Dines.  354  f  ;  Government  Grant 
o  U  2 
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KipiHlitionB — eontinued. 

to,  ;t46;  Ueoeption  of  K.  II. 
Sliackloton  at  Albert  Hall,  121 ; 
Kctnrn  of  K.  II.  Sbuckleton,  '.>2  : 
Some  UeriDita  of :  K.  II.  Sliackb- 
ton.  181  * 

National  Expe<lition  1901-01; 
Album  of  l*iiotog'ra|ibH  anil 
Sketchea,  29:t  §,  331  §  ;  l*li)8i<Ml 
Obr<‘rvationg,  201  §;  Zoologioal 
rcaiilU.  291  § 

New  Britiab  Kx{ie<lition  under  R. 
F.  Soott,  3)il,  .575;  Grant  from 
It.G.S.  to,  070 

Scottiah  National  Expedition:  Re- 
(mrt  on  Scientific  Ib-aiiltH,  2:h)§; 
/<H>logical  reauit^,  290  § 

Oorman  :  DeutacbeSudiadar-Expedi- 
ti'tn,  1901  -03 :  E.  von  Urvgalaki, 

ll2t,  2:!M,  290§.  r..'<ot 

Swetliah:  Wisaenacltaftliohe  Ergcb- 
niaae  dcr  Sehwe<liMelien  Sud|Milar- 
Exp<-4lition,  290  §;  Zoological  re- 
xulta,  290  § 

Fartlieat  South :  L.  C.  Rernaeclii,  580 1 
Flow  of  Antarctic  Ice :  R.  M.  Deelcv, 
580  t 

Foaail  found  in  Beacon  Sanilatonc,  189, 
495,  674 

Geographic  tier  Antarktia.  I  lentigo  atainl 

tier:  L.  Mocking, 354 1 

(ilaciatiou.  diminution  of,  491 
Great  glacier,  4!M),  492 
Heart  of  the  Antarctic:  Sir  E.  II. 
Shackleton,  Ii72  § 

Klinia,  Zum  antarktiatthen :  L.  Mock¬ 
ing,  586 1 

Ma|)a:  Liiftdruck-Mittelkarten  fiir  den 
llmkricHder  I>r.ike-Straa8e:  E.Meck- 
ing,  not 

Natur  dor  wostantarktiaclien  Eiare- 
gionen,  UeU-r  tlio:  G.  Nordenakjt'ild, 
112 1 

Anthropology — 

Bpecimona  illustrating  races  of  mankind 
exhibited  in  l>e|iartmcnt  of  Zoology, 
British  Museum,  Gnido  to,  587  t 
Antilles :  see  West  Indiea 
Anti-Taurus  from  Ailana,  Over  the  :  \.  F. 

Townshond,  l»‘>8 1 
Antwer|> — 

Shipping  and  Navigation  of  Port  of 
Antwoq*,  Roport  for  1'.m»8.. 81  §,  :!49 1 
Arabia — 

Expodition  to  S.  Arabia, G.W.  Biiry’a.80 
Photographs  of  Arabia:  S.  S.  Butler, 
118t 
Arag^on  — 

firoltes  do  Bastaraa  (llant-Aragon); 
L.  Brit  t,  t:!>3 1 
Arctic 

American  Arctic  Archi|<elago,  K. 

Kasmussen’s  Expodititm  to,  459 
Erl'orachnng  des  Ntird|>olarbcfkens : 

K.  Amundsen.  .'>80  f 
Expislitions:  Cana<lian  Arctic  Expeili- 


Arctic— conl/nuetl. 

tion  under  Captain  Bernier,  574:  R. 

E.  Peary’s  and  Dr.  Cook’s,  433 
Franklin  Search  Ex]>edition,  Story  t>f 

a :  J.  B.  Tyrrell,  217  §.  354  t 
Ice  in  Arctic  Seas,  19(W,  State  of ;  W 
tiarde,  310  §,  354  t 

Maps :  Erreichung  ties  Nonliiols,  51*1  t 
Ntirih  Polar  contrttveray ;  R.  E.  Peary’s 
claim,  084 

Pearv  contre  Cook :  k  qni  le  Pole  Nord  ? 
097  t 

Photographs  :  R.  Amundsen,  177  f  :  S. 
Perkins.  1 18t 

Probleinc  dec  Nortlpolarlwckens :  R. 
Amundsen,  1 12 1 

Sledging  as  a  methotl  of  exploring 
Arctic  ttcean:  H.  Harrison,  1451  f 

Tableaux  mt-t«'orolngit|ues.  extraits  tin 
Journal  tie  bord:  Comuidt.  tie  tier- 
lache,  097  t 

Art'towaki,  11.,  Enchaincment  ties  varia¬ 
tions  climatiques,  t>98t 
Arens,  New,  Survey  and  Mapping  ttf:  Sir 
D.  Jtthnston,  123 

Arentit,  T.,  Ergebnisst'  Zt  hnjahriger  Gc- 
witterbeohachtnngcn  in  Nt>rtl-  iintl 
Mittcldentschlantl,  401 1 
-Vrgand,  E. :  see  Ford,  E.  A. 

Argentine — 

Alfarcrias  del  Noroeste  argentine:  F. 

F.  ( tutes,  353 1 

AntiquiU's  ...  tie  la  Rt'publique 
Argentine  :  E.  Bnncin,  230 1 
Exploration  du  coiira  mtiyen  tlu  Rio 
Piloemayo  et  du  Rio  Cttnl'uso :  A.  et 
A.  Schinied,  91  §.  585 1 
Fttrinacionca  scd'inentarias  tie  la  rcgit'tn 
litoral  de  Mar  del  Plata  y  Chuptil- 
niaUn;  F.  Ameghino,  .585 1 
Formation  pampt-Vunc  et  I’htunine  ftstsilc 
lie  la  rcpubliqnc  sirgentine,  Nttuvclles 
recherches  siir  la:  it.  Lehmann- 
Nitsche,  lilt 

Frtintcrnargcntine-cliilenn;  docnmenttis 
dc  la  dt  inarcacitln,  II I  f 
Frtiiiticr  between  Argentine  nutl  Para¬ 
guay,  Survey  tif,  91 

Intttutling  Settlers,  (ienernl  information 
for,  Issutd  by  Emigrants’  Information 
<  trticf,  lilt 
.\riegc  — 

Cavernes  tie  Saraacon-snr-Arit'ge :  E.-.\. 
Marb‘1,  58tt  f 
Aristotle  - 

Aristoteles  Enlkiinde  von  .Vsicn  und 
Libyen:  P.  Btilchert,  233t 
Arizona — 

Ertwion  and  Deposition  in  Southern 
Arizona  Btdattn  Region :  C.  F.  Tol- 
man,  090  f 

Gettlogic  rtcfiiinaissancf  of  part  tif 
Western  Arizona:  W.  .1.  Lee,  409 1 
Igneous  Rocks  of  Western  .Arizona, 
Notes  on  :  .\.  Johannaen,  4*'>9t 
Armada  Ships  tin  Kerry  Coast;  W.  S. 
Green,  ItlOf 
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\ruuld, II.,  ttsceiit  «if  Muuiit  .Morrt9<iu, 
KormoHii, 

AriiuM,  It  ,anil  K  .XndiTHOii,  I'reliiuiuury 
lte|N*rl  ua  roulingn  Oil  Dietri<-t, 
lO'Jt 

A:<i'cn8iou — 

Tek'^rapliie  Dfti-riuinutioii  uf  Luii^i- 
tiiiie  (ire«'iiwi<'h-A»ccDHiou-Oup«  in 
l!H),s;  Sir  W.  H.  M.  Cliristio, 

not 

Aitculi,  W.  S.,  (iiialeiiiala.  Triiveln  and 

Kx|x  rii'ucfn,  5i>>5t 

Ania — 

t'liinalc  of  EitsU'rn  Ania,  Notoa  on  :  A. 

J.  Henry,  5S"i  f 

Dureli  .Xxk'ii;  Krl'iilirnnf;<'n,  Kiintcliun;:- 
en,  und  Siiniiiilungen  walireiid  dor 
von  Ur.  Ilolderer  iiuli'riioiunicut'ii 
Kline;  K.  Futleri-r  und  K.  Andre'e, 
107  t 

K-xploratiiiii!)  in  ('eiitnd  Ania,  l'd*K>  (IH . 

M.  A.  SU  in,  r»*,  211  * 

Far  FuBt.  My  Tour  iu  llie:  C.  Slaek, 
107  t 

Miigui'tio  Kxpeditiun  under  Trol. 
Sowern,  112 

MapB :  llalliy-<  Iriigrapbical  Miip  of 
Ania:  (XV.  A  A.  K.  .lobnolon).  2:>i>  f  ; 
.Sdiixd  Wall  Map  of  A.'ia  (Survey 
Uept.,  Cairo),  175  f 

OpiniuDB  Cbinoiaea  niir  Kb  KarbareB 
d'Oeeidcnt ;  llarfeld,  2nt;§ 

“  Uasplata  ’’  (the  reckoning) :  W. 
Seiuenotf,  407  t 

KeiBcskizzen  auB  CentrahiBiou :  G. 
i’rins,  581  f 
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Durand,  t;95 1 

Transcongolais :  A.  J.  Wauters.  110  f 


Congo,  French — 

Maps:  Carte  du  Chari:  tt.  Briiel, 
237  t 
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Traitc  de  Ge'ologie.  Vol.  2,  Pc’riodcs 
Ge'ologiiiues :  E.  Hang,  80  § 

G  comorphoh  >gy — 

*  Ciclio  di  croaione,’  Concetto  di:  O. 
Marinelli,  113  t 

Kontinentalsockel,  Ueber  die:  P.  O. 
Kohler,  112t 
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Gniphyaius  [k*-*  alixi  Kurlti] — 

liihumtigfiiititt  dt'H  Muj^uiub  iiu  Kr- 
diuiiorn,  li«triicLtungen  uIrt  die 
Htoiriirlic  :  A.  Borgeat,  li:S  t 
(ieorge  lake,  (Jentrul  Africa.  12i>,  i:i4 
iieorgiun  Day  Sliip  Canal,  Kci>urt  upuu 
Survey,  etc.,  109  t 

Ucrhurd't,  W.,  Kurte  der  ruBaiacbuii  Kiaeu- 
baliuuii,  7i)l  t 

(icrlache.  CouinuU.  ile.  Tableaus  mctcor- 
ologii|uea,  estraita  dii  journal,  (>97  f 
(iiTlaud,  (■.,  Sciamiache  Verbultcii  dca 
Atluutiacbcn  und  dca  Tazitiacben 
Ozeiina,  t 
tier  man  Culoniea — 

Jabreabericiit  uber  die  Kntwiekeluug 
der  Scliutzgcbietu  in  Afrika  uiid  dcr 
Sudaec.  1907 -08 . .  234  t 
Ma[ia:  Uroaaer  Doutacber  Kulonial- 
atlaa:  1’.  Sprigade  und  M.  Moiscd, 

2:t8t 

<  ieriuauy — 

Deutacblaud  :  A.  Z week,  005  § 
l..indeakuiide  in  lleutacblund,  Zur 
Forderung  der  wiaai-naebuftliebeu ; 
K.  Tieasen,  473  t 

Mapa :  Karle  dea  lleutceben  lleicbea 
(K.  Prema.  Landcaaufnabine),  2:>*;  t, 
357  t,  589  t ;  Uelasraiebtakarte  der 
Kiaenbubueu  Deutacblunda  (Ueieba- 
Kiaeubabn-Amt.),  230 1 
Nord-  und  Mitteldeutaebland,  Krgeb- 
ni»ae  zebnjabriger  (iewillerbeubaebt- 
tingeu  in  :  T.  Arendl,  101 1 
Uberlljclicngeataltung  dia  Norddeut- 
acben  Flaeblandea:  F.  Wabnaebutle, 
101 1 

Voleuna  de  I’Kifel  et  lea  Siebengebirge ; 
bi  valkv  et  la  plaino  du  Ubin  :  11. 
IKiuxanii,  580 

Weaerliergland  und  der  Teutoburger 
Wald:  ( >.  IJeiaBert,  401 1 
lieaamaun,  (1.  W.,  Aiiallug  zu  deu  Plit* 
vieer  Si'eii  in  Kroatieii,  318 1 
Ubaliim  river,  l.ubit-ltrabinapiitra,  372 
Ubat  and  ita  aurroiindiuga :  Jauiy  Dey, 
171  * 

(iignoux,  M.,  La  Calabrc,  581  f 
Wilbert,  (i.  K.,  Eartbijuaku  Foreeaata, 
232 1 

Wilbert,  Sir  H.— 

Voyiigea  of  Drake  and  Wilbert:  F.  ,1. 
Payne  and  C.  It.  Bea/.ley,  83  §,  113  t 
Wilbert  iaiauda,  Paeitie,  282 
Williea,  F.  W.,  Pbutugr.ipb  of  ruck  carving 
9  niilea  eaat  of  Leb,  Kaabmir,  210 1 
Willigan,  A.,  Some  etlceta  of  atorin  of 
<1  unu  3,  1908,  on  Darden  Fell,  84  §, 
350 1 

Willia,t'artede  Delgiiiueau  lOO.OoO*  .  .580t 
Wirty,  W.  11.,  Uuadalupian  fauna,  470  f 
Wlaeial  epoch — 

Wriiuillinien  cincr  Tbeorio  der  Kia- 
seiten:  J.  F.  liod'mann,  113t 
Wlaeiated  areas.  Surface  features  in,  55 
Ulaciera — 

AliM,  Wlaeial  action  in,  052 


Wlueiera  -eoiUiimeil. 

Variations  ]M'riislii|uea  dea  glaciers: 
K,  Driickuer  et  K.  Muret,  355  f 
Wlaagow — 

Wuologiuiil  Society,  History  of,  1858- 
P.K)8 :  P.  Maenuir  and  F.  Mort,  .588  t 
Woddard,  E.  J.,  description  of  fossil  found 
iu  Beacon  aandstone,  Autaretie  regions, 
495 

Wodwin  Austin,  or  K..  {>eak,  Duke  of  tbe 
Abriizzi’a  iu-eeiit  of.  339 
Woetlbart,  U.  11.,  Drio  landBcbappeu  in 
Celebes,  220 1 

Wuetbals,  W.  W.,  Panama  Canal,  585  f 
Wold:  its  Weologieal  t  tecurrenee  and 
Weogrupbiciil  Diatribution  :  J.  M. 
Maelareu,  81  § 

Wuliibxatnikotf,  D.,  Der  lusel  Swjatoi, 

351 1 

tioodfellow,  W.,  Es|K'ditiun  to  Western 
New  Ouiuea,  458 

Woodman,  M.,KeeonuaiBSunce  from  Davao 
51indanao,  351 1 

Wooszen,  Coiumdt.,  Surveya  iu  Dutch 
New  Witiuea,  t;83 

Wordon,  D.  .1.,  llaudlxaik  of  South  Aus¬ 
tralia,  580 1 

Wordon,  A.  D.,  remarks  on  Kesoliitiou  for 
projtosed  Building  Fund  of  K.W.S.,  Ut5 
Wordon,  T.  E.,  und  A.  F.  Dixon,  De{Hisits 
of  Unbroken  Marine  Shells  at  High 
Levels  iu  Carrauu  I’euiusulu,  County 
Mayo,  401  + 

Wore,  W.,  Note  on  Ilaiufull  und  Stream- 
How  Statistics,  015  * 

Gothland — 

Bcfolkniiigetis  f  irdeluiug  {t4i  Wotbluud  : 
S.  de  Wocr,  221 1 

Wottlauds  bebdkniugsfordelning.  Till 
frsigan  om  :  P.  Stolp«-,  224  t 
Giitz,  W.,  Frankenland,  104  + 
tirabbani,  G.  W.,  Wells  of  North-Eastern 
Sudan.  095 1 

Grant,  W.  L. :  see  Leaearbot,  M. 

Gravity — 

Deteriuinuzioui  della  gruvita  siill 
Deeano  Indiano  e  sul  Paeilieo  icti- 
tuite  del  t).  Decker:  O.  Z.  Bianco, 

587  t 

Sebwerebestimmung  an  dcr  Erdolier- 
llache,  etc.  :  t  >.  Decker,  432  § 

Green,  W.  S.,  Armada  ships  on  Kerry 
,  Coast,  loot 
Greenland — 

Eskimo  Settlements  on  East  Coast :  G. 

Amdrup,  459  §,  098 1 
Geology  and  Physical  Geography  of 
East  Greenland:  O.  Nordenskjbld, 
79  § 

Meteorology  of  Greenland  Sea:  It.  C 
51ossman,  316 

Greenland  Sea,  its  Summer  Climate  and 
Ice  Distribution:  K.C.  Mnssman,  0'.t8t 
Greenwich  Annual  Itainfall,  t;40  018 
Gregory,  J.  W.,  Further  Antarctic  lie- 
ports  of  Expedition  of  1901-1901.  .290 : 
Geography :  Structural,  Physical,  and 
3  c  2 
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C<>ui(Htrative,  t>2§;  Level  of  the  Sea,  I 
6i)8 1 :  Report  on  work  of  Cuiuiuiaeiuu  I 
eeut  out  by  JewuL  Territorial  Orgiiuiza- 
tiouB  ...  to  Cyreuuica,  228 1>  n't  § ; 
White  labour  in  ougur  plautatioiia  of  , 
Australia,  553 

Greiilell,  U„  Life  of:  G.  llawker,  200 §, 
233 1 

Groll,  M.,  Distribution  of  Populutiim  in 
Silesia,  452  §;  Priebatseh’s  ^hulwaud- 
karte  tier  Proviuz  Scblesieu,  474  t 
Grussmanii,  L.,  Beziehuiig  zwischen  den 
Teuiperatureu  des  Nordatlanlischen 
Ozeans  und  von  Nurdwest-  uud  Mittel- 
europu,  355  f 

Gruvel,  A.,  Kesearebes  in  Mauritania,  150 
Gsell,  S. :  see  Jaequetou,  G. 

Guadalupiun  fauna:  G.  11.  Girty,  470 1 
G  uatemala —  i 

Explorations  in  deiiartment  of  Peteu  | 
and  adjacent  region  :  T.  Maler,  585  t 
Guatemala;  Travels  and  Experiences:  { 
W.  S.  Abi^li,  585 1 

Guggiblierg,  F.  G.,  and  D.  Mt>on>,  We 
Two  iu  West  Africa,  207  §,  227 1 
Guiana,  British  - 

tieology  of  Goldfields:  J.  B.  liatrison, 
77§ 

Guiana,  Dutch — 

Guudindustrie  iuSuriname,Geolugiselie 
en  teeliuische  aantcekcDingeu  over 
de :  E.  Middelberg,  607 1 
Guiana,  French — 

Notes,  essais  ot  etudes  sur  la  Guyaue 
fran^’aise,  etc. :  A.  IHtngoisc  et  L. 
Potlereau,  470  t,  565  § 

Voyage  a  la  Guyane:  G.  Hesse.  .585 1 
Guillemard,  F.  ill.,  Cambridge  County 
Geographies,  71  § 

Guiuea,  French — 

Exploration  en  Uaute-Guince :  L.  F. 
Vials,  095 1 

Guinee  Frun(;aise  :  A.  de  Baillon,  227  t 
Maps:  Carte  de  la  Guine'e  Fran<,'aise: 
A.  Mcuoier,  o5y  t 

Gulliver,  F.  P.,  Orientittion  of  Maps,  1 12 1 
Gumbutu  monastery,  391 
Guy,  C.,  Sine-Salouui,  3.‘>2 1 
Gwegyo  Hills,  Southern  Part  of:  G.- de 
P.  Cotter,  582  t 

H. 

IIa.vck,  H.,  Geographen-Kalendar,  231 1 
Hermann  Uabenicht  als  Kartograph,  ' 
1859-1909.. 350  t 

Habenieht,  'Hermann,  als  Kartograph, 

1859-1909:  H.  Haaek,  356t 

liabsburger  Monarchie,  Triiutkarte  der: 

U.  llanau,  589 1 
Hainan — 

Conference  de  C.  Madrollo  sur  Tile  du 
Hainan,  3.50  f 
Haiti — 

Topogra])hie,  BcVolkerungskunde  uud  , 
Geologic  Uaitis,  Noncr  Beitrag  zur :  ‘ 
L.  G.  Tippeuhanor,  230 1 


Hale.  X.,  Adventures  of  John  Smith  in 
Malaya,  1000-1005.  ..588  t 
Hall,  H.  B.:  see  King,  L.  W. 

Hall,  R.  N.,  letter  from,  on  Human 
Remains  iu  Rhodesian  Ruins,  577  ;  Pre¬ 
historic  Uhodesia,  168  f,  502  § 

Halle,  T.  G.,  Geological  observations  of 
Swedish  Magellanic  Ex|ieilitiou,  119 
Halli  river,  S.E.  Tibet,  371 
Hamy,  E.  T.,  Livre  de  la  descriptiou  de 
pays  de  Gilles  le  Bouvier  dit  Berrv, 
2::3t 

llanau,  H.,  Triaskarte  der  Habsbiirger 
Monarchie,  589 1 

Handeock,  A.  R.  W.,  letter  from,  on  Vol¬ 
canic  Uplieaval  oil'  Coast  of  Burma,  090 
Hanguya  Tati,  Central  .\siu,  ruins  at,  10, 
17 

Hann,  J.,  Zur  Meteorologie  der  .\dria, 
580 1 

Hannibal,  Pass  of,  D.  W.  Freshtield’s 
observatious  on,  209 

Hautzsch,  K.  B.,  Beitrage  zur  Kenutnis 
des  nordostliehleu  laibrudors,  584  t 
Hal febl.  Opinions  Clduoises  sur  les  Bar- 
bares  d’Oeeident.  206  §,  225  t :  Sanc¬ 
tuaries  de  Nikko  a  la  Mouta::ne  des 
uuages  blani’s,  220  f 

Barker,  A.,  Natural  history  of  igneous 
rocks.  172  t 

Harper,  it.  M.,  Oketinokeu  Swamp,  097  t 
Harris,  C.  11.,  South  Australian  latitude 
and  longitude,  586 1 

Harris,  E.  L.,  Buried  Cities  of  Asia  Minor, 
351 1 

Harris,  R.  Desiderata  iu  Tidal 

Oliser  vat  ions,  519 

Harrison,  A.  11.,  Sledging  as  a  method  of 
exploring  .\retie  Ocean,  354  f 
Harrison,  C.  W.  F.,  Natal,  illustrated 
oflicidl  railway  guide,  etc.,  200 §,  227  t 
Harrison,  .1.  B.,  Geology  of  GoldOelds  of 
British  Guiana,  77  § 

Harrogate — 

Geology  of  Country  north  uud  east  of 
Harrogate  :  C.  Fox-Straugways.  319 1 
Hartmeyer,  R.,  Koralleuritie  West- 
indiens  mit  besundorer  Beriicksieliti- 
giing  der  Tortugas-Inseln,  231  f 
Hasan,  Shayk.  Persian  self-taught,  408 1 
Hang,  E.,  Traitc  de  Gwlogie,  vol.  2, 
Periodes  Geologiques,  80  § 

Hauser,  H. :  see  Fevre,  J. 

Hawaii — 

Coast  uud  Geodetic  Survey  Magnetic 
Observatory,  Results  of  Ohservations, 
19<.I2-1904:  D.  L.  Hazard,  .580 1 
Hawker,  G.,  Life  of  George  Grenfell, 
200  §,  233  t 

Hayden,  H.  H. :  ses  Burrard,  S.  G. 
Hayfoid,  J.  F.,  and  L.  Pike,  Prteise 
Levelling  in  United  Stat'S,  1903  07.. 
097  t 

Hazard,  D.  I,.,  Results  of  observations 
made  at  Coast  and  Geodetic  Kurvey 
Magnetic  Observatory  near  Honolulu 
Hawaii,  586  f 
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Heard  island — 

Observations  by  Gorman  Antarctic  Kx- 
pedition,  202 

lleatin,  K.  \V.,  A  scientifio  geography. 
Ihnjk  vi.  Asia,  604 1;  lJo<ik  vii.  The 
British  Kmpirc,  23 1 1 
llecker,  O.,  Bchwerebostiinmung  an  der 
Erdoberliiiche,  etc.,  432  § 
liedin,  H.  von,  Entdeckungen  in  Til)et, 
3.j0 1 ;  Honour  to,  685 ;  remarks  <  >n 
“  Explorations  in  Central  Asia,  1006-8,” 
269 

Hedon,  York.shiro,  Physiographic  changes 
at,  510 

1  leidcrich,  F.,and  R.  Sieger,  Karl  Andrec’s 
Geographic  des  Welthamlels,  472 1 
Hcinj),  II.,  Uels'r  die  Bevulkernngsdichte 
im  nordwcstlichen  Indien.  .*>82 1 ;  Volks- 
diohto  im  nordwostlichen  Indien 
(Map),  3.-)8 1 
Ili  jaz  railway — 

One  Thoinand  Miles  of  Railway  built 
for  Pilgrims  and  not  for  Oividends: 
F.  R.  Mnuneell,  46.S  f 
llclland-IIanscn,  B.,  and  F.  Nansen,  Nor¬ 
wegian  Sea,  its  physical  oceanography, 
608  t 

1  Iellraann,G.,  Ueberdieextremen  Schwan- 
kungen  des  Rogcnfalls,  ll2t;  Unter- 
suohungen  iiher  die  S<'hwankungon  der 
Niederschlage,  3.55 1 
Helsingfors — 

Dc'termination  relative  do  la  pesantenr 
k  Helsingfors :  I.  Bons<lortf,  603  f 
Helwan  ( iliservutory — 

Magnetic  observations  made  during 

1008..  no  t,  583  t 

St;in<lnrdizntion  of  Magnetic  Instru¬ 
ments  at:  H.  E.  Hurst,  .583  f 
llcmmenilorff,  E..  Runii,  603t 
Hendry,  A.,  .lournal  of,  1754  55.  York 
Factory  to  Bliu.'kfeet  Country:  1..  J. 
Burpee,  353 1 

Henley  -  "u  -  Thames  and  Wallingford, 
Geology  of  country  riuind  ;  J..Iukes- 
Browno  and  U.  J.  White.  34!1 1 
Henrv,  .\.  J.,  Notes  on  ( 'limate  of  F.aatem 
Asia,  .582 1 

Hepburn,  .4.  B.,  .Artificial  Waterways 
and  (  oinmercial  Development,  83  § 
Herbert,  A.,  Isle  of  Han,  466  f 
Hi'rbertoii  and  ChillagoeGold  ami  Mineral 
Fields,  Sketch-map  of,  .591 1 
Herls'rtson.  A.  .1.,  remarks  on  “  Systematic 
Description  of  l.and  Forms,"  :{22 
Herbertson,  F.  D.,  .4  first  phvsiography, 
473  t 

Herkt,  (>. :  see  Itlndau,  A. 

Herrmann,  W.,  Deutsche  Pilcomayo- 
Ez|>cdition.  471  t 

Hershey,  <  1.  H.  Ancient  Kobuk  glacier  of 
Ala.ska,  .584  f 

Hesse,  G.,  Voyage  k  la  <  iuyane,  .585  f 
Heydenreich,  A.,  Karl  Ernst  ron  Baer  als 
(ieograph,  233 1 

Higginson,  E.,  Alaska,  the  great  eonntrv, 
207  §,  228  + 


Hill,  C.  A..  Acciunt  of  Mitchelstown 
Caves,  Co.  Tipperary.  <>70 
Hill,  R.  A.  E.,  From  the  Khyl)er  to  the 
Kurraiu,  582 1 

Ililton-Siinpson,  W. :  see  Torday,  E. 
Himalaya— 

Expeditions:  Duke  of  the  .Ybrnzzi's, 
330;  T.  G.  LongstatFs,  210,  :139, 
5.56 

Five  months  in:  \.  L.  Mnmm,  226 1, 
442  § 

Geography  and  Geology  of  Himalaya 
Mountains  and  Tibet.  Sketch  of:  S 
G.  Bnrrnnl  and  H.  H.  Hayden,  467  f 
559  § 

Nieve  Penitentc  in  Himalaya,  Study 
of:  W.  H.  Workman,  570  §,  ,582 1 
Photographs  taken  during  Kangchen- 
jnnga  expedition  of  1^.5:  A.  C.  R. 
de  Rigid,  1 19  f 

Hindn-tash  pass.  Central  Asia,  13 
Hobirs,  W.  H.,  Latest  t'alabrian  disaster, 
581  t 

Hobson,  B.,  With  International  Geologii’al 
Congress  in  Mexico,  lilt 
Hodsock  Priorv.  Worksop,  Weather  of 
1908  at:  H.  Hellish.  467  t 
Hodson,  T.  C.,  The  Meitheis,  5.58  § 

Hoel,  A.,  Unknown  bit  of  Norway,  .59  * 
Hotfraann,  J.  F.,  Grundlinien  einer 
Theorie  der  Eiszeiten,  1 13  f 
Hogarth,  D.  <i.,  Ionia  and  the  East,  232  f 
Hokkaido,  Mining  Industry  (Consular 
Re|virta),  :’..50  t 

Holderer,  J. :  see  Fntterer,  K. 

Holderness,  Coast  changes  in,  .500 
Holdicb,  Sir  T.  IL,  remarks  on  "  Explora¬ 
tions  in  Central  .Vsia,  I'.MKj-S,”  2t!9 ; 
Some  A.spect8  of  Political  Geography, 
.593  • 

Holland  - 

Maps:  Grande  Carte  Routiere  dc  la 
Hollande  :  .V.  T.arriile,  3.57 1 
Hollis,  A.  C.,  The  Nandi,  77  § 

Holmsen,  G.,  Geologi.sko  iagttagelser  fra 
B^rgefjeld,  lOSf 
Holstein  - 

Topographie  des  Herrogturas  Holstein  : 
11.  Oldekop,  692 1 
Honolulu — 

Coast  and  Geodetic  Survey  Magnetic 
Gliservatory  near  Honolulu.  Results 
of  Observations :  1).  L.  Hazanl,  58*;  t 
Hooker,  G.  E.,  Relation  of  Local 
Mechanical  Trans|K>rtatii>n  to  Structure 
of  Modern  Cities,  5.52 
Hornsea,  Yorkshire,  changes  in  Coast-line 
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Hontnm-Schindler,  .\.,  letter  from,  on 
.Xehsemenian  Pyramid  of  Mahun.  97 
Hov<-y.  E.  O.,  Camping  on  Soufrii-re  of  St. 
Vincent,  471 1 

Huascardn  mountain,  Peru,  ascent  bv  Miss 
A.  S.  Peck.  216 

Hubbard,  Cape,  .\xel  Heiberg  Land,  436 
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tions  on  D>'w-ponds,”  192 
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Fulton,  575 

Henry  Hudson ;  A  Brief  Statement  of 
bin  Aims  and  his  Achievements:  T,  A. 

.  Janvier, 

Henry  Hudson  in  Holland :  H.  C. 
Murpliy  and  Nijhoff,  G!*!*  t  I 

Hudson,  H. — 

Hudson-Fulton  Celebrations  at  New 
York,  575 
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Hudson  l)ay — 

Adventurer  from  Hudson  Day :  L.  J. 
Burpee,  5S4  t 

Hudson  Bay  Route  in  its  present 
aspect :  R.  Bell,  551 

Survey  of  Soutli  Coast :  O.  ( (’Sullivan,  j 
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Hug,  J.,  Zweiteilung  dcr  Niederterrassc  i 
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Krosion  and  New  liund  in  the  Humber, 
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Ix)st  towns  of  the  Humber,  51 1 
Hungary — 
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Koebel,  465  t,  667  § 

Posadas,  liago,  Patagonia,  412 
Posen-  - 

Ketscher  Seengruppe  bei:  11.  Sehutze, 

581 1 

Maps :  Ketscher  Seengruppe  bei  Posen : 
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Price,  A.  C.,  Leeils  and  its  ncighl>onr- 
IukmI,  467 1»  OflO  § 


Priester,  H.,  Oberflachengestalt  und  Lage 
Irlands,  327  § 

Prinz,  G.,  Reiseskizzen  ans  (  entralasien, 
581 1 

Prion,  — ,  Reconnaissance  du  Menakeb, 
352  t 

Products,  Exchanges  of,  between  New 
and  Old  Worlds:  Sir  C.  R.  Markham, 
588 1 
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tewnnen,  601  f 
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Afghanistan,  Antoiir  del':  H.  de  B. 
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grapher  :  F.  B.  Vrooman,  473 1 
Roquevairc,  R.  de  F.  de.  Cinq  mois  de 
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Microscopical  life  in  frozen  lakes  of 
Cape  Royds  district,  484 
^Vinter  (Quarters  of  British  Antarctic 
Expedition,  483-485 

Ruapehu  volcano.  Hot  lake  and  glaciers  of, 
554 

Ruchuro  riyer.  Central  Africa,  132 
Rufer,  J.,  Etudes  sur  les  e'tablissemcnts 
remains  du  Bas  Ch€lif  .  .  .  et  de 
I’Oued-el-Aba,  583  f 
Runi) :  E.  Hemmondor£f,  693 1 
Russell  -  Smith,  J.,  The  ocean  carrier, 
233 1 


Russia— 

Historisch  beglaubigten  Einsturzbeben 
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Missions  au  Sahara.  Tome  1.  Sahara 
Algerien :  E.-F.  Gautier,  443  § ;  Tome 
IL  Sahara  Soudanais:  R.  Chndeau, 
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Climate  in  Scandinavia,  Evidences  of  late 
Quaternary  changes  of :  G.  de  Geer 
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sern  :  J.  P.  Jacobsen,  472  t 
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Maps;  Carte  du  Se'uegal  (Service  Geo. 
de  I’Afrique  Ocoidentale  Fraufaise), 

ll«t 

Notre  vieux  ScWgal:  A.  de  la  Salle, 

463 1 

Sergi,  (».,  Europa:  I’origiuo  dei  po|iuli 
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Tabbeiit,  R.,  Wirtschaftsgeographischen 
Verhaltnisse  in  Natal,  227  t 
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